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1. Char acterization of Cloned Suppressor T -Cell Lines t ha t 
Inhibit the Rejection of Ultraviolet Radiation Induced Tu-
mors. L. K . HO BE RTS. University of Uta h School of Medici ne. Salt 
Lake City, UT. 
UILraviolet radial ion (UV) is a potent carc inogen fo r 1 he induct ion 
of skin tumors. In addition, subcarcinogeni r doses of UV induce a 
populat ion of suppressor T-ce lls (Ts-cell s) that promote the emergence 
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and growth of l'V -tumorR. The purpose of this Rtudy was to determine 
whether t he fun ctional ant ige n specificity of the UV -induced T s-cell 
popul ation is hete rogeneous, consisting of multiple T s-cell clones able 
to recognize a ra nge of unique tumor-a nt igens, or homogeneous, a 
singleTs-cell clone wi t h fun ct ional specificity restricted to a common 
immunoregulato ry tumor-a nt igen, in nature. ln terleukin 2 dependent 
cloned T s-ce ll li nes were de rived, by limi t ing dilution wi thout exoge-
nous ant igen stimulation, fro m the splenic T -cell population of a C3H 
mouse that was exposed to a subcarcinogenic dose of UV. Individua l 
T s-cell clones we re selected for their ability to inhibit the in vitro 
different iation of cytotox ic T-cells from t he draining lymph nodes of 
UV-tumor immune mice. When adopt ively transferred into non-UV-
irradiated syngeneic mice, which normally reject a UV -tumor implant 
t hese cloned T s-ce lllines rendered their hosts susceptible to the growth 
of UV -tumors. These cloned Ts-cells did not inhibit the elicitation of 
contact hyperse nsit ivity responses, t he rejection of a llogeneic skin 
gra fts, or the reject ion of allogeneic UV-tumors. Employing an in vit ro 
cell binding assay, these cloned T s-ce!ls were found to bind specifica lly 
to UV -tumors. Phenotypically, t hese cloned T s-cell lines were ident i-
fied as Thy 1.2+ , Lyt 1+, 2- and 1-,J+. This study indicates t hat the 
UV-induced T s-cell population is clonal in nature and functions 
through its abili ty to recognize common tumor-ant igens that a re ex-
pressed by UV -tumors. 
2 . S timula tion of In Vitro Skin Colla genase Expression by 
Pla tele t-de rive d Growth Factors. E . A. BAUER, T . W. COOPER, 
,). S. H UANG .. J. ALTMA N. AND T. F. DEU EL, Divisions of Dermatol-
ogy and Hematology-Oncology, Washington University School of 
Medicine, St. Louis, MO. 
Platelet -derived growth fac tor (PDGF) is postulated to be both 
chemoattracta nt and mi togenic for stromal ce lls in wound healing when 
blood vesse l in tegri ty is compromised a nd platelet activation occurs. 
Here, since collagenase is important in wound remodeling, we examined 
t he effects of P DGF on co llagenase expression by normal human skin 
fi brobl a~ts . Cul turi ng cell s fo r 24 hr in t he presence of 0- 180 ng/m l 
PDG F resul ted in a dose-dependent , saturable increase in collagenase 
activ ity in t he cul ture medium t hat was paralleled by equal increases 
in immunoreactive co llagenase protein , suggest ing enhanced synt hesis 
of a catalyt ica lly unaltered enzyme. The specificity of this effect was 
demonstrated by compar in g t he collagenase-st imulatory effect wit h 
that on tota l protein synthesis and DNA synt hesis. Under in. vitro 
condi tions that produced a 2.5- fold increase in collagenase sy nthesis. 
there was an -20% increase in tota l prote in synthesis a nd no change 
in DNA svnt he~ i ~. In addi t ion , plate let factor 4, another platelet-
de ri ved mitogen, caused a <20% increase in collagenase expression. In 
t.i me course studies, stimulation of collagenase sy nthesis was first 
observed 8- 10 hr a fte r exposure to PDGF. Conversely, when cells were 
pri med with PDGF for -24 hr and the stimulato r was t hen removed, 
an increased rate of synt hesis was seen for an addit ional -6 hr, afte r 
whi ch t he rate reverted to cont rol levels. S ince t he kinetic data sug-
gested a possible pret ranslational effect , fibroblasts cul tured with 
PDGF we re used to prepare mRNA. In cell -free t ranslation total 
protein synthesis was esse nt ia lly unaltered; however, the growt h facto r 
caused a >2- fold increase in translatable co llagenase mRNA. The data 
suggest that PDGF specifically modulates collagenase synthesis, pos-
~ i b ly through a series of events that lead to increased t ranscription or 
p referent ial t ranslation of collagenase mRNA. 
3 . Adult T-Cell L e uke mia/L y mphoma (ATL ): Clinical Diver-
sity a nd S ig ni ficance of De tection of HTLV-1 Proviral DNA. 
KI YOS I·Il 'l.'AKAT~U IU AN D KA ZU NA RI YA MAGUC HI, The Second Dept. 
of Internal Medicine, Kumamoto Unive rsity Medical School, Ku-
mamoto, .J apan. 
ATL, a unique maligna ncy first described in J apan, sha res some 
feature~ wit h Seza ry syndrome but is distinct. Vari ations in t he clinical 
ma nifestations of atypica l cases suggest a division of spectrum of ATL 
into fi ve typeR: acute, chronic, smolde ring, cris is, a nd lymphoma. Skin 
involvement shows va rious ma nife~tation s including generalized ery-
throderma and lora li zed nodule formation. Biopsy demonstrates the 
dermal and ~omet imes epi de rmal infil t ration of leukemic ce lls. Anti -
HTLV- 1 ant ibodies in t he ~erum was examined by the indirect immu -
nofl uorescence us in g MT-1 ce lls as the ta rget ce lls or the ELISA using 
disrup ted virus pa rt ic le~ a, the a nt igens. HTLV- 1 proviral DNA in te-
grated in t he ce ll ular DNA was also examined by Southern blotti ng in 
t he pe ripheral bl ood ce ll s and/or lymphnode cells (in collaboration 
wit h D r. Mi tsuak i Yoshida, Cancer Institute . To kyo). In a ll patients 
wit h ATL. viral anti bodies in the serum and proviral D NA in t he 
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malignan t ce lls were detected. Since healthy adults are not infrequently 
posit ive for viral ant ibodies in the endemic a reas, t he detect ion of 
proviral DNA provides a powerful tool for understanding t he concept 
of ATL. 
4. Chronic Oral F eeding of Ella gic Acid Inhibits 3 -Methyl-
cholanthrene-induced Skin Tumorigenesis in Balb/c Mice. 
MUKUL DAS, DAVID R BICKERS, AND HASAN M UKHTAR, Dept. of 
Dermatology, Case Western Reserve University a nd VA Medical 
Center, Cleveland, OH. 
Polycyclic aromatic hydrocarbons (PAHs) such as benzo(a)pyrene 
(BP) or 3-methylcholant hrene (MCA) induce skin cancer because of 
their metabolic transformation into highly reactive species which bind 
to DNA. This led us to t he hypothesis that chemical inhibitors of this 
catalytic process might prove useful as anticarcinogenic agents. Ellagic 
acid (EA) is a plant phenol found in fruits, nuts and vegetables and is 
ingested by humans. We have recent ly shown that topical application 
of EA to Balb/C mice provides strong protect ion against MCA-induced 
skin carcinogenesis. In this study the anticarcinogenic effect of chronic 
oral feeding, for 120 days, of small amounts (18 l'g/mouse/day) of EA 
in drinking water to Balb/C mice was evaluated. Aryl hydrocarbon 
hydroxylase , 7-ethoxycouma rin 0-deethylase and epoxide hydrolase 
activities in skin and liver of EA-fed mice were significant ly lower than 
the corresponding activities in control animals. Cytosolic glutathione-
S-transferase activi t ies in skin as well as liver of the EA-fed group were 
44 and 33% higher than in the controls. The extent of binding of 
topically applied "H-benzo(a )pyrene to epidermal DNA was 54% lower 
in t he EA-fed mice as compared to control animals. In further studies 
the incidence of skin tumors in groups of animals receiving topically 
applied MCA (1.5 l'mol twice weekly for 16 weeks) was evaluated. The 
animals pretreated wit h orally administered EA had significa nt ly fewer 
skin tumors and the latent period prior to onset of tumors was sub-
stantia lly prolonged. These studies indicate that chron ic ora l feeding 
of low doses of EA to mice affords substant ial protection against MCA-
induced skin carcinogenicity and the mechanism of t his ant icarcino-
genic effec t of EA may relate to chemica l modulation of metabolic 
activation and inactivation processes. 
5. A Monoclonal Antibody Specifica lly Reactive to Human 
Langerhans Cell. MARl KASHIHARA, MASAMI CHI UE DA, YUJ I 
HORIG UC HI , F UKU MI FURUKAWA , MASAO HANAOAKA, SADAO IM A-
MURA, Dept. of Dermatology, Facul ty of Medicine, and Dept. of 
Pathology, Inst itu te for Virus Research, Kyoto Unive rsity, Kyoto, 
Japan . 
Langer hans cells (LC) are the tissue macrophages of the skin . They 
can be identified by t he presence of Birbeck granules (BG) in thei r 
cytoplasm wit h electron microscopy. However precursors a nd devel-
opment of LC and t heir distribut ion in the skin on various skin 
disorders are still unknown. LC can be detected in the norma l skin 
using monoclonal ant ibodies such as 0KT6, Na l - 43 or Vl -CY l. But 
the specificity of these monoclonal ant ibodies is not strict. 
We attempted to prepare a mouse monoclonal ant ibody which spec-
ifica lly binds to human LC. The spleen cells from BALB/c mice 
hyperimmunized with normal human epidermal ce lls, were hybridized 
wit h mouse myeloma ce lls (X63Ag8.653) . N inety- five out of 283 hybri-
doma cul tures secreted a ntibodies reactive wi th frozen sections of 
normal human skin . One of t hem secreted a monoclonal ant ibody 
which specifically reacted to human LC. !so type of this ant ibody (Lag) 
was l gG1. In immunoelectron microscopy, Lag was found reactive only 
to t he extramembranous component of BG. Wi th t his monoclonal 
ant ibody, we could easily ident ify LC on the frozen t issue sections by 
light microscopy. Lag-positive cells were found in epidermis, dermis, 
skin appendages, tongue, esophagus, lymph nodes, thymus and bone 
marrow. Lag binded only to LC but fa iled to the other t issue mac ro-
phages, monocytes and lymphoid cells. By the affini ty chro:natography 
with Lag, proteins whose molecula r weights were 39 K, 39- 41 K and 
64 K, were isolated from t.he huma n epidermal sheets. 
T his ant ibody offers a new tool for t he study of LC biology. 
6. Anti-Basement Membrane Zone Antibodies in Bullous Erup-
tion of Systemic Lupus Erythematosus Recognize Epide rmo-
lysis Bullosa Acquis ita Autoantigen. W. RAY GA MM ON, DAVID 
T . WOODLEY, KENNETH C. DOLE, AND RO BERT A. BRI GG AM AN , 
Dept . of Dermatology, University of North Carolina School of Med-
icine, Chapel Hill , NC. 
Circulation and t issue-deposited lgG a nt ibodies to the cutaneous 
basement membrane zone (BMZ) were detected in three patients with 
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t he clinical, pathologic and immuno lo~ic features of bullous erupt ion 
of systemic lupus erythematosus (SLE) . The antibodies were present 
in se ra and lgG fractions in all cases and in eluates of cutaneous 
immune deposits from one of t he cases. The ant ibodies were eas ily 
detected in se ra by indirect immunofluorescence on adult human thigh 
skin sepa rated through the la mina Iucida by incubation in 1.0 M NaCl 
but were less eas ily detected on in tact neonatal foreskin. The ant ibodies 
had features of epidermolysis bullosa acquisita (EBA) anti-BMZ ant i-
bodies including binding to the dermal side of the BMZ in separated 
skin, binding to the cuta neous but not vascular or glomerular basement 
membranes, binding to and just below t he lamina densa and binding 
to 290 or 290 a nd 145 kd derma l proteins previously ident ified as 
components of t he EBA autoant ige n. The ant ibodies were relat ively 
specific for SLE patients with features of bullous erupt ion of SLE since 
thev were detected in 3 of 4 of those cases and in only 1 of 20 SLE 
patients wi thout blisters. These resul ts show anti-BMZ antibodies are 
present in patients wit h features of bullous erup t ion of SLE and suggest 
t here is a close relationship between that disease and EBA. The resul ts 
also suggest that EBA ant ibodies may be part of t he autoant ibody 
spectrum of SLE and that separated skin is more sensit ive than intact 
skin for their detection. 
7. Con-A Stimulated Thy -1+ Epidermal Cells Exhibit Natural 
Killer (NK)-like Activity . . ). L. NIXON -FULTON , P. R. BERG-
STRESSER, .J. HACKETT, JR., V. KUMAR, AND R. E. TIG ELAAR. Depts . 
of Dermatology and Pathology, UTHSCD, Dallas, TX. 
Mouse epidermal ce lls (EC) are composed of at least two cell popu -
lations which a re bone marrow-derived: Ia+ Langerhans cells and an 
!a- dendri t ic ce ll population which expresses large amounts of Thy- 1 
ant igen (Thy-1 + dEC). Thy-1 +dEC lack typical T cell markers such 
as Lyt- 1, Lyt-2, and L3T 4; however, t hey do express as ialo GM1 and 
Ly-5 antigens, in common wi t h NK cells a nd ce rta in other leukocytes. 
The purpose of t he present study was to determine whether mouse EC 
enriched for Thy-1 +dEC might possess fun ctional activit ies in common 
with other Thy- 1 + cells and/or NK cells. 
Cell suspensions were prepared from t rypsin -disaggregated epider-
mal sheets from CBA mice a nd enriched to 20- 40% Thy- 1 +dEC by 
lsolymph sepa rati on. These enriched EC, as well as purified Thy-
1 +dEC, proliferated in s hort-term cul tures in response to Con A; t his 
proliferative response was ma rkedly enhanced by small amounts of IL-
2. Long-te rm (>8 weeks) cul tures of EC were est,ablished by repeated 
stimulation wi t h Con A and IL-2. Virtually all the cells from such 
cultures were Thy- 1 + a nd as ialo GM I+ . EC grown for >6 weeks in the 
co ntinuous presence of Con A and IL-2 lysed 14 ± 1% of 51Cr-YAC- 1 
ta rgets at a n effecto r to ta rget ra t io (E:T ) of 5:1 ; similar lysis was 
observed with poly l:C-stimulated spleen cells. EC grown fo r 3 weeks 
with both Con A and I L-2 a nd t hen for 3- 4 weeks wi t h only IL-2 were 
even more effective, wi t h 5.5 ± 13% lys is at an E:T of 5: 1. 
We conclude that the pro liferative response to Con A and IL-2 in 
long-term cultures of EC which a re enriched for T hy-1 +dEC includes 
a population of ce lls which express a fun ctional property of NK cells. 
8 . Inhibit,ion of Chemotactic Activity of P soriasis Leukotactic 
Factor (PLF), Zy mosan Activated Serum (ZAS ) and C5a 
DES-ARG by Ultraviolet Irradiation. KENJI ESAKI AND No -
BUYUK I MI ZU NO, Dept. of Dermatology, Nagoya City University 
Medical School, Nagoya, J apan. 
UV is effect ive for pso ri as is therapy, but its precise action mecha-
nism is not know n. PLF is soluble ext ract from psoriatic sca le. It has 
chemotactic activity. and is cert ified anaphylatox in C.5a. It is t hought 
to play some role in the formation of psoriatic les ion, even if it is not 
a causative facto r. Accord ingly, the effect of UV on chemotactic activity 
of C5a was investigated in vitro, using P LF, ZAS (Vallota et al. ) and 
C5a des-arg (Upjohn Co.). 
Chemotax is test was examined by modified Boyden's method (Sny-
derman and Pike). Chemotactic activity of PLF to polymorphonuclear 
leukocyte (PMN) was inhibi ted by UVB irradiation (1.2 X lO'J / m' ), 
but not by UVA. Chemotactic activity of ZAS was inhibited by UVB 
irradiation (1. 2 x 10'.J/ m2). The action spectrum for inactivat ion of 
ZAS existed in the range from 265 to 295 nm with the maximum at 
280 nm. Al t hough act ivity of C5a des-arg was not inhibited by UV, its 
mi xture wi th no~ma l human se rum to which 1M EACA was added, was 
inactiva ted by UVB. UVB irradiation under anaerobic condi t ion or 
ae robic condition wi t h 0.05M NaN:~ fa iled to inactivate ZAS. Chemo-
tact ic activit.v or casein and E. coli culture fil t rate was not inhibit,ed by 
UVB even b)• mixing with normal human se rum. Therefore the p ro-
duction of leukot,ac tic inhibi tor in norma l se rum by UV ca n be excluded. 
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These results indicate that singlet oxygen is primarily formed by 
photoactivation of some chromophore in serum , and C5a is inactivated 
secondarily by a chemical process involving singlet oxygen. Inactivation 
of C5a in psoriat ic scale by UV seems to be one of the action mecha-
nisms for psoriasis therapy. 
9. A Monoclonal Antibody Against Desmoglein I (DGI) Binds 
to Pemphigus Foliaceus (PF) Antigen. J. R. STANLEY, L. KO ULU, 
V. KLA US-KOVTUN, AN D M. S. STEINBERG, Uniformed Services 
University of the Healt h Sciences, Bethesda, MD, a nd P rinceton 
University, Princeton, NJ. 
PF is an autoimmune ant ibody-mediated disease in which acant ho-
lysis occurs in t he superficial epidermis. Electron microscopy of early 
les ions has demonstrated abnormalit ies in t he desmosome-tonofila-
ment complex. We have previously demonstrated that autoant ibodies 
from about half of PF patients specifically bind a 160-kD protein ("PF 
ant igen") extracted from normal human epidermis. DGI is an approx-
imately 160-kD glycoprotein isolated from t he core of bovine muzzle 
desmosomes. In this study we demonstrate t hat a monoclonal ant ibody, 
3D3, ra ised against DGI also binds to PF antigen. The specificity of 
3D3 was demonstrated by immunoblot analysis of bovine muzzle des-
mosomal proteins separated by SDS- PAGE. 3D3 stained only DGI. 
Immunofluorescence, using double labeling wit h rhodamine-goat-ant i-
mouse lgG and fluorescein-goat-ant i-human lgG , demonstrated t hat 
3D3 a nd PF ant ibodies bind in identical pat terns on the same section 
of normal human skin . To determine whether 3D3 and P F autoant i-
bodies bind t he sa me polypeptide, we used immunoblot analysis of 
normal human epidermal extracts. One-dimensional SDS-PAGE indi-
cated that PF ant ibodies from 7 of 15 patients bind a 160- kD broad 
band. 3D3 binds a comigrating band. Pemphigus vulgaris and normal 
human sera do not bind this band. Two-dimensional electrophoresis 
(isoelectric focusing followed by SDS-PAGE) indicated that 3D3 a nd 
PF autoantibodies bind the same spots, wit h pi approximate ly 5.7. 
These studies indicate that certa in patients with PF have autoantibod-
ies directed against DGI, a desmosomal core glycoprote in. 
10. Immunological Relationship Be tween Vit iligo a nd Mela -
noma. G. K . NA UG HTON AN D J- C . .B YSTRYN, Dept. of Dermatology, 
NYU School of Medicine, New York, NY. 
A number of clinical observations suggest t here is a link between 
vit iligo and melanoma. Because the cause of this link is not known, we 
conducted t he following experiments to examine whether t here is a 
relationship in immune responses to pigmented cells in the two dis-
eases. Sera of 52 individuals wit h vi t iligo, 46 wit h melanoma, and 35 
normal individuals were tested for antibodies to human melanoma and 
control cells using a protein A-sepharose immunoprecipitation assay. 
The ant igen source was detergent lysate of radioiodi nated cells. Anti-
bodies to surface a nt igens on pigmented mela noma cells were found in 
48 (92 %) persons wi th vi t iligo, 17 (37%) of those wi th melanoma a nd 
in 3 (8.5%) of normals. By SDS-PAGE a nalysis, t he an tibodi ~s in 
patients wi th vi t iligo all reacted wi th a surface protein of 85 kds as well 
as t.o two other proteins with MWs of approximately 75 and 250 kds. 
The antibodies in some of t he patients wi t h melanoma also reacted 
with an 85 kd surface protein. By sequent ial immunodeplet ion, t he 85 
kd an t igen defin ed by vitiligo and melanoma ant ibodies appeared to be 
similar. This ant igen was expressed by pigmented melanoma and 
normal mela nocytes but not by nonpigmented mela nomas or other 
cont rol ce lls. 
Thus, patients wi th vi t iligo usually and those wit h melanoma occa-
siona lly develop an immune response to a surface antigen which is 
shared by, and selectively expressed on, melanocytes and pigmented 
mela noma cells. This observation suggests t hat. the link between vi t iligo 
and melanoma results from immune responses directed to ant igens 
shared by normal a nd maligna nt pigmented cells. 
11. Cure of Malignant Melanoma by Selective Atomic R eactor 
Therapy Using Melanoma-Seeking Compounds: ' 0 B/Mela no-
genesis Interaction from In Vitro/In Vivo R adiobiological 
Analysis to Preclinical Studies. YUTAKA MISHIMA, MASAMI TSU 
ICHIHASHI , MASAY UKI T SUJI , MASATO UE DA , SUSU MU HATTA, AND 
TATSUO SUZU KI *, Dept.of Dermatology, Kobe University School of 
Medicine, Kobe, Japan, and * School of Veterinary Medicine, Azabu 
Unive rsity , Sagamihara, J apan. 
Effectiveness of high LET part icle irradiation is limi ted by t he 
inabili ty to localize its absorbed energy to cancer cells at t he cellular 
level. Therma l neut rons are easily absorbed by the non-radioactive 
isotope '"B, resul t ing in the emission of a-part icles and li t hium atoms 
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which release ene rgy of 2.33 MeV up to 14J.L, t he d iameter of melanoma 
ce ll s. Thus if we selective ly accumu late 10B in melanoma, we can destroy 
it without injury to the sur rounding normal t issues by concentrati ng 
high LET pa rticles. Melanoma usually accentuates melanin synthesis. 
We the refore synthesized 10B melanin substrate analogues, of which 
108 1-p-boronophenylalanine (' 0B 1-BPA) is most effective. In vitro ra-
diobiological analys is reveals t he highly enhanced melano ma killing 
effect of 10B 1-BPA. The D0 value of neu t ron only is 2.8 x 1012 nvt but 
108 1-BPA, 0.3811g 10B/ml pre-incubation, 0.9 X 1012 nvt. Chemical 
analysis of melanoma bearing ha msters 28 hrs afte r systemic 10B 1-BPA 
reveals a 10 B tumor/blood ratio of 11.5 a nd a tumor/liver 15. We t hen 
irradiated these hamsters a nd found that the max imal suppression was 
obtained with neutron irradiation fol lowing system ic 10B 1-BPA, as 
compared to neutron or X-ray a lone. We advanced to pre-c li nical 
studies usi ng spontaneously occurring melanoma in Duroc pig skin . 
We cured th ree melanoma cases, 4.6 to 12 em in diameter, by single 
treatment of neutron capture when 5 mg 10B 1-BPA was injected peri-
lesionally prior to irradiation of 1.3 - 2.6 x l O'"n/cm2 . Complete 
disappearance of melanoma was obta ined without substantia l s ide 
effects. ln a control study, cure of one half a melanoma was obta ined 
when irrad iation was limited to that side only. 
12. Dexamethasone Inhibits Plasminogen Activation But Does 
Not Block Pemphigus lgG Induced Acantholysis In Vivo . G. 
J. ANHALT, H. P. PATEL, R. S. LAB IB , L.A. DIA Z, AND D. PROUD , 
Depts. of Dermatology and Medicine, The Johns Hopkins Medical 
Institutions, Balti more, MD. 
An increase in plasm inogen act ivator (PA) activity has been impli · 
cated in t he pathogenesis o( pemphigus vulgaris (PV). Our laboratory 
has shown that pass ive t ransfer of human PV autoantibodies (PV lgG) 
in neonatal BALB/c mice ca n rep roduce the disease . We studied the 
levels of PA activity in mouse skin after in t raperitoneal (i.p. ) injection 
of norma l human lgG (N H lgG) and PV lgG , with and without exposure 
tO Dexamethasone (Dex). All anim als received i.p. injectionB of sa li ne 
on I rol or Dex in a dose of 20 mg/ kg body weight. 24 hours late r, they 
received identical injec tions of saline or Dex and a single dose of NH 
or PV lgG ( 10 mg/gm body weight). The next day, a ll animals were 
graded for extent of cl inica l disease, and the whole skin homogenized 
in 0.5% Triton X-100 in O.lM Tris a t 4•c. The supern atants were 
assayed for PA act ivity by a two stage colorimetric react.ion and plasmin 
activity was measured by cleavage of thiobenzyl benzyloxyca rhony l L· 
lys in ate a nd exp ressed as mi lli Ploug units per mg. protein. In those 
animals injected with NH lgG, PA activ ity was 4.4 8 ± 0.85 (n = 10) , 
and was reduced to 2.68 ± 0.37 (n = 10) with Dex treatment. (p < .001.). 
Animals injec t.ed with PV lgG had PA act ivit ies of 2.97 ± 0.96 (n = 9) 
and was reduced to 1.24 ± 0.24 (n = 10) with Dex t reatmen t. (p < .001). 
Nonspeci r.c proteinase activity was simila r in a ll groups. Despite the 
dec reased PA activity, a ll animals in the PV lgG and the PV JgG plus 
Dcx group had identical clinical disease with a positive Nikolsky sign 
and extensive erosions, anrl lesions developed at the same time points. 
The ro le of PA activ ity in the genes is of cutaneous les ions of PV 111 
vivo requires further de!inition. 
13. Active Psoriatic Lesio ns Contain Increased Levels of Epi-
dermal Growth Factor (EGF) Receptors. L. B. NANNEY, 
CHRISTA STOS II EC" , AND L. E. KING , .Jn ., Depts. of Plast ic Su rgery 
and Ane~tomy, a nd Medicine (De rmatology) , Vanderb ilt and V.A. 
Medical Centers, Nashville, TN. 
EGF stim ulates both growth and differentiation in normal hum an 
ep ithelial ce lls, but its effects on hyperproliferative skin di sease~ is 
unknown. EGF metabolism in psoriasis vu lgaris was t herefore studied 
morphologica lly (by auto radiography and immunocytochemistry u ·ing 
anti -EG F receptor antibody) and biochem ica lly (' " 'l -EGF binding, EGF 
stimulated tyrosine kinase) . EGF binding cou ld not be detected in 
whole 3mm punch biopsies of normal or psoriatic adult sk in . However, 
the human epidermis isolated by dispase treatment. contained 2.52 pg 
EGF bound per microgram of cellular membranes. EGF stimu lated 
phosphorylation was observed in membranes obtained from hum an 
epidermis isolated by scraping frozen skin or in 3mm punch biopsies. 
E lect rophoresis revealed that t he major EGF sensitive phosp hate ac-
ceptor migrated as a 170,000 molecula r weight protein. Since th is is 
the molecula r weight of the EGF receptor, we tentatively ident ify the 
phosphorylated band to he the epidermal EGF receptor. In normal 
human epidermis , the g-erminative layer contai ned 4-fold more EGF 
receptors than the upper epiderma l layers as measured by immunocy-
tochemist ry (J lD 82:1 69 . 1983) or auto radiog-raphy (16.fi ± 1.7 vs 4.1 ± 
0.8 s ilver grains/11M2 , respectively.) In active psoriatic lesions, the 
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germinative layer contained approximate ly the same number of EGF 
receptors (14. 7 ± 2.8 silver gra ins/ 11M 2 ) as norma l epidermis, but the 
upper laye rs contained twice as many (8.8 ± 0.7) EGF receptors. Thus 
the major aberration of EGF receptor metabolism in psoriasis is its 
persistence in the upper nonproliferating ce ll layers, rather than a 
ge neral increase th roughout the epiderm is or an increase in the dividing 
ce ll population . 
Conclusion: The persistence of increased EGF receptors in the upper 
but not the basal epidermal laye rs indicates that the EGF abnormali ties 
may have characteristics of changes in differentiation other than hy-
perproli ferat ion. 
1 :30PM-2:15PM Presidential Ballroom 
JSID GUEST SPEAKER 
Nobuyuki Mizuno, Presiding 
Soichi Hatanaka 
"Adul t T-Cell Leukemia/Lymphoma: Recent Progress in 
Japan" 
2:30 PM- 5:30 PM 
CONCURRENT SCIENTIFIC SESSIONS 




Neil Brody and Hiroaki Ueki , Presiding 
1. 1-A Restricted T Cell Proliferative Responses to Sulbenicil-
lin (SBPC) in Mice. ZENRO IKEZAWA , HIRO SHI KAWAGUCHI , MA-
SA HIIW SATO , AND RYUK ICH I NAGA I, Dept. of Dermatology, Yoko-
homa City Unive rsity Schoo l of Medicine, Yokohama, J apan. 
Few investigations have been made on the ge netic control of drug 
hypersens it ivity. As a first step in studying the genetic control of 
penicillin hypersensitiv ity, wh ich is very common in man , se misyn -
thetic pencillin, sul benicillin (SBPC) was used to induce T C cell 
proliferation in mice. The lymph node ce lls taken from the mice 
immunized with lOmg SBPC in complete Freund's adjuvant, were 
tested for ant ige n-spec i!ic response in a standard 3 days proliferation 
assay. The Lyt.l T2 - cell proli ferat ive responsiveness to SBPC was 
mapped to t he 1-A locus in H -2 major histocompat ibili ty complex 
(MHC). Also the proliferation was inhibi ted by the A/3-specili c mono-
clonal antibodies, bu t was not by t he Ea-speci!ic monoclonal antibod-
ies. These results suggested that the T cell responses t.o SBPC were 
contro ll ed by the I -A locus in the MHC, the products of which , t hat is 
t.he MHC class J1 A molecules, function as restriction molecules in T 
ce ll recogn ition of SBPC. This is t he first. report indicatin g the MHC 
control of the T cell responses t.o penicillin in mice. 
2. Generation of Hapten- and Epidermal-specific T Cell 
Clones . S. S HI MADA AND S . J. KATZ, Dermatology Branch. NCI. 
NIH , Bethesda, MD. 
The most effective method for t he induction of hapte n-speci!ic 
a llergic contact dermatitis (ACD) is via epicutaneous appl ication of the 
hapten. Another effective method is by the admini st ration of hapten· 
ated epidermal cells (EC) subcutaneously (sq) . The latter method 
induces more in tense and longer lasting ACD than does t he sq admin -
istration of haptenated spleen cells (SC). Thus there may be something 
unique about EC which, when haptenated, a llows t hem to generate 
effector cells more effectively than do SC. We t herefore attempted to 
generate hapten and epidermal-speci!ic T ce ll clones. 4 days after 
painting mice with 7% trinitroch lorobenzene, dra ining lymph node 
ce ll s were obtained a nd T cells puri!ied. These ce lls were co-cul tured 
with trinitrophenylated (TNP) Langerhans ce ll -e nriched EC. After 4 
days, cells were ha rvested and rested on non-TNP conjugated EC. The 
ce lls were restimulated and rested three times and cloned by limi t ing 
di lution with added lnt.erleukin 2 which was then continually added . 
P roliferation ofT cells was assessed by "H-thymidine incorpora•:ion. 
Cytotox icity assays uti li zed TNP-conjugated Co ncanava lin A SC blasts 
or EC as targets. Clones A-2 and E -4 a re Thy- 1 +, Ly 2+and L3T4 - and 
TNP-specific. ln cont rast to noncloned T N P -speci!ic Tcells, t he clones 
proliferate preferentially in respo nse to TNP-EC rather than TNP-
SC. Al so in contrast to noncloned T ce ll s, t he clones were preferentia lly 
cyto toxic for TNP-EC; there was an 8 t.o 32 fo ld increase in killing 
T NP-EC rather than TNP-SC. Clones A-2 and E -4 therefore exh ibit 
hapten and epidermal specificity. The epidermal specific epitope which 
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is recognized is unknown but ge net ic re~t ri c ti on and a nt ibody inhibi t ion 
studies indicate tha t it is co- recognized with H -2K. 
3. D y nami c Change of the Distribu t ion of Epide rmal Ia Anti-
gen in Allergic Contact Se ns itiv ity Reaction in Mice. S. AlBA 
AN D H. TAGAMI. Dept. of Dermatology, T ohoku Uni versi ty Sc hool 
of Medici ne, Se nda i. Japan. 
Recent ly we de~c ribed t he presence of t wo diffe rent stages in rega rd 
to distribu t ion patte rn of the epiderma l Ta an t igens in a lle rgic contact 
se nsit ivity reactions of mice (Bri t. ,J. Dermatol. in press). The first 
stage was noted unti l 3 days post-c ha llenge, when epidermal !a-posit ive 
ce ll s were co mposed only of dendri t ic Langerhans ce lls (LCs); t he ir 
number was dec reased. whereas their size enla rged significant ly with 
extending de ndri tes. Thereafte r keratin ocytes bega n to exp ress Ia 
ant igens. S ince these da ta were obtai ned only from the immunohisto-
logic observat ion of EDTA -sepa rated epiderma l sheets, we still lack 
qua nt itative information about the precise amount of !a antigen ex-
pressed in such epidermis as well as actua l number of Ia posit ive ce lls. 
T herefore the cha nge of t he amoun t of fa antigen on the sur face of 
LCs and t.he number of t he Ia antige n posit ive ce lls were a na lyzed by 
fl uorescence activa ted ce ll sorte r. The epiderma l ce ll suspensions were 
made from the ea rs of T NCB se nsitized mice by t he t rea tment of 0. 25% 
t ryps in and 0.05% DNase a t various time inte rva ls a fte r T NCB chal -
le nge a nd were sta ined with anti -Ta monoclonal ant ibody and FITC-
Iabelled anti -mouse immunoglobu li n antibody. The percentage of Ia 
pos itive ce lls changed from 6% at 0 hr to 24% at 24 hr, 32% at 72 hr, 
and 30% a t 120 hr post cha llenge. An increase in the amount of Ia 
a nt igen on the cell surface was a lso recognized in such skin . These data 
now provide a definite quant itative bas is for the occurrence of a 
dyna mic change of !a ant igen distribu t ion in the epidermis of a lle rgic 
contac t sensitivit y reac tions, in which keratincytes begin to express 
cell surface fa a ntigen even from 24 hrs postchallenge, much earlier 
than we have thought. 
4 . Alloantigen-incluced Delayed Type Hypersensitivity Using 
Separate Epidermal Cells. NORIHI SA ISHII , HIROSHI KAWA GU-
CHI , HIROSHI NAKAJ IMA , AND RY UKICI-II NAGA I, Dept. of Dermatol -
ogy, Yokohama City Unive rsity School of Medicine. Yokohama, 
J apan . 
The mecha nism of a ll ogra ft rejec tion involved in cell media ted 
process was studied. In the present study we invented a lloantigen -
mediated delayed type hypersen. it iv ity (DTH) responses us ing t rypsin -
t reated sepa rate epidermal ce lls (ECs). A lot of co ngenic s trains of mice 
were used to study the mechanism of these a lloa nt igen-mediated DTH 
responses. Mice were immunized with sepa rate ECs subcuta neously. 
Seven days late r, t hese mice were cha llenged into hind footpads with 
ECs. DTH response was assayed by footpad swellings. The first exper-
iments were performed to determine the importance of both H-2 and 
non-H-2 anti gens to e licit DTH response in mice. Our data revealed 
that difference in either H-2 or non- H-2 a ntigens between donor and 
recipient mi ce were sufficient. to elicit a DTH response. Since t.he 
elicita tion of footpad swellings was see n in any a llogeneic combination , 
the donor ECs were treated va rious monoclonal anti H-2 antibodie ' 
plus complement. In teres tin gly, the t reatment of ant i I-A, I-E, or K 
a ntibody plus complement could eliminate the strong a lloant igen-
mediated DTH responses. These resul ts suggest that ce lls with 1-A, I-
E, or K region on their ce ll surfaces might he play ing :ome importa nt 
roles in these a lloantigen-mediated DTH responses. Trans fer experi -
ments were ca rried out to study wha t kind of cells were important to 
t ransfer these DTH responses. T ce lls se nsit ized by ECs success fully 
t ransferred DTH responses into naive mice. Further studies revealed 
that these cells were Lyt- 1 +2-, Ia - ce lls, s ince trea tment of these T 
cells with monoclonal ant ibodies plus complement abolished the abili ty 
of transfe r. Our present data clea rly demonstrate tha t these separate 
ECs could induce st rong a lloantigen-media ted DTH responses. 
5. Induction a nd Suppression of Contact Sensitivity by L ipo-
somes Bearing Hapten-conjugated Molecu les from Epidermal 
Cells. K. NISHI OKA, H. YOKOZEKI , J. KATAYAMA , C. TAKIJ IRI , AND 
K. HASHIMOTO , Dept.. of Dermatology, Osa ka University School or 
Medicine, Osaka, Japan. 
Liposomes carrying molecules from hapten-conjugated epiderma l 
cells stimul at.ed the se nsitized lymphocytes effectively (JID 83; 96, 
1984). The a im or this study is to examine whether the liposome ca n 
sensit ize a nima ls in vivo. Liposomes were prepa red with egg lecithin , 
c holeste rol and octylglucoside. Deoxyc hola te-extract or TNP-epider-
mal ce lls was inco rpora ted into t he liposome. The liposome was injected 
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subcuta neously in to nonsensit ized mice. More than 100 11g of the 
liposome se nsit ized contact sensit ivity in t he recipients. T his co ntact 
se nsitivity could be t ra nsferred by T ce lls. An in t ravenous injection of 
t he liposome induced unrespon ivenes of contact sensit ivity although 
an in traperi toneal injection of t he liposome induced contact sensit ivity. 
Epiderma l ce lls were t reated wi th a nti -Thy 1 and complement to 
deplete Ia positive population. T he t reated cells were t rini t ropheny-
lated, extracted and incorporated in to Jiposomes. A subcutaneous in -
jection of 100 11g of thus prepared liposomes induced unresponsiveness. 
And t his unresponsiveness was transferred by suppressor T cells. 
Therefore, it is suggested t hat Ia ant igens in epidermal ce lls play a 
crit ical role in induction and suppress ion of contact sensit ivity. 
6. A Comparison of the Nature a nd K ine tics o f Assoc ia t ion of 
a Contact Se ns itising and a Non-sens itis ing De rivative o f 
Nitrobe nzene with Cutaneous Antigen-present ing Cells. 
P Ht LIP A. BOTHAM AND NICO LA J. RATTRAY, Central Toxicology 
Laborato ry, IC I P LC, Alderley Park , Cheshire, UK. 
T he role of cuta neous an t igen p rese nt ing ce lls in the d iscrimi nation 
betwee n contact sensit is ing and non-sensit is ing haptens has been in -
vestigated us ing the Balb/c mouse. 
We have ut ilised two derivatives of ni t robe nze ne; 2,4-dini t rochloro-
benze ne (DNCB, a potent. sensit iser) and 2,4-dichloroni trobenzene 
(DCNB, a non-sensitiser). Us ing monoclonal a ntibodies specific fo r t he 
derivatives and for the l a antigen in double labelling immunofluores-
cence techniques we have examined the nature and kinetics of assoc i-
ation of the chemicals with cuta neous ant ige n-present ing cells. 
Four hours a fter the application of a sensit is ing dose of DNCB the 
chemical had become localised on l he membranes of many epidermal 
ce lls a nd a round t he hair follicles. D NCB could not be detected in t he 
dermi or the lymph nodes. Afte r 24 a nd 48 hours I a+ -cells carrying 
ONCE on t he1r ce ll surfaces could be seen in the dermis and in t he 
pa racortica l region of the lymph nodes. By 72 hours no DNCB positive 
ce lls could be seen in the dermis, but t hey were abunda nt in both the 
paracort ical a nd medulla ry regions of the nodes. In cont rast, a lt hough 
DCNB also localised wit hin t he epidermis afte r 4 hours we could not 
detec t either cellula r associa ted or free DCNB in t he dermis or the 
drain ing lymph nodes up to 72 hours afte r application. 
Although t his may re flec t differences in other propert ies of t he 
chemicals (eg protein reactivity) our observations suaaest t hat the 
capac ity of a chemica l to induce sensitisa tion may depend on its abil ity 
t.o stimulate t he movement of ant igen-present ing ce lls to t he dra ining 
nodes. 
7. Failure to Elicit Cross-tole r a nce to 2 ,4-Dinitrochloroben-
zene by Prior Exposure to 2 ,4-Dinitrothiocyanobenze ne . I. 
KIMBER AND J . MITCHELL, Ce ntra l T oxicology Labora tory, ICI PLC. 
Alderley Park, Cheshire, UK. 
The induction and role of immunological to lerance in the elicitation 
of contact sensit ivity has been investiga ted in BALB/c mice. 
~here .now exists compell ir.1g evidence t hat the epicuta neous appli-
ca tror~ of a sens rt.r s rng chemrcal resul ts in the induction of hapten-
spee r! rc he lper and suppressor T lymphocytes and t hat certa in non-
se nsitising chemica ls may se lective ly induce suppressor ce lls resul t ing 
rn hyporeactivity. 
. It has been prev iously reported that epicuta neous exposure to 2.4-
drnr t hrothrocya nobenzene (DNTB) induces a T cell mediated hyper-
responsrveness to se nsit ising dini t robenzene ana logues. Using simila r 
experrrnenta l protocols we have examined t he capac ity of DNTB t.o 
rnduce tolerance to subsequent 2,4-dini t rocholorobenzene (DNCB) ex-
posure. In contrast to other studies, however, we have demonst rated 
that DNTB fa ils to influence responsiveness to DNCB and is in fact a 
potent sensitise r. T hese data indicate tha t the induction of cross-
tolerance is not an absolu te property of a chemical and tha t a variety 
of factors may inf1uence relative immunogenicity. The important va r-
tab les are as yet unknown although our studies indicate that a rapid T 
cell -mediated hyposensitisa tion to DN CB can be demonstrated in 
BALB/c mice following iv administration of 2,4-dini t robenzene- 1-sul -
phonic ac id sodium salt (750 mg/kg) suggesting the absence of an 
rnherent suppressor ce ll defect in this stra in of animals. 
8. Effect of Cyclosporine A on the Induction and Elicitation of 
Murine Allergic Contact Dermatitis - D. V. BELSITO. B. X E*, 
L. POSSICK, R. M. DERSARKISS JAN, R. L. BAER, AND G. D. THOR-
BECKE *, Depts. of Dermatology and • Pathology, New York Univer-
sity School or Medicine, New York, NY. 
Cyclosporine A (CY), 75mg/kg, was injected subcutaneously in to 
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groups of mice at varying times during the induction of sensitization 
or elicitation of allergic contact dermatitis to dinitrotluorobenzene 
(DNFB). At this dosage, CY appeared to inhibit both the afferent and 
efferent limbs of the allergic reaction. Mice treated with CY during the 
time of attempted DNFB sensitization did not develop a long lasting 
immunotolerance to DNFB. Within 48 hrs. of stopping CY injections, 
sensitization to DNFB could be accomplished, thus making it unlikely 
that T suppressor cells were responsible for the lack of contact sensi-
tization. Although CY at this dosage caused an 80- 90% reduction in 
splenic antibody forming cells to Trinitrophenylated Ficoll, 1 11g, intra-
peritoneally or intravenously, there was no effect on the number of 
Ia+, Fe Receptor+ a nd Common Leukocyte Antigen + epidermal Lan-
ge rhans cells, even after 10 days of continuous CY -treatment. We 
postulate that CY inhibits the induction and elicitation of contact 
allergic reactions by blocking the clonal expansion ofT cells, probably 
secondary to its effect on interleukin -2 production. Studies testing this 
hypothesis are underway. 
9. Concanavalin A (Con A)-induced Proliferation of Mouse 
Epidermal Cells. R. E. TIGELAAR, J. L. NIXON-FULTON, AND P. 
R. BERGSTRESSER, Dept. of Dermatology and Internal Medicine, 
UTHSCD, Dallas, TX. 
Mouse eidermal cells (EC) are composed of at least 3 cell types: 
keratinocytes, Ia+ Langerhans cells, and dendritic, bone marrow-de-
rived Ia- cells which express Thy-1 antigen (Thy-1 + dEC) . Thy-1 + 
dEC do not express eas ily detectable amounts of other T cell antigens 
such as Lyt-1, Lyt-2, or L3T4, and to date, little is known of their 
functional capabi lities. To determine whether Thy-1 + dEC and/or 
other EC could function analogously to T cells in vitro, proliferation 
assays with the mitogen Con A were performed. Sterile cell suspensions 
prepared from trypsin-disaggregated sheets of body wall epidermis from 
CBA mice were enriched to 8-18% Ja+ and 20-40% Thy-1 + cells by 
centrifugation over Isolymph . These EC were then cultured +or- Con 
A in 96-well U-plates for 2- 10 days; proliferation was assessed by 
quantitating 31-!-thymidine incorporated during the final 18 hr of 
culture. Co n A-induced proliferation of EC was readily seen and was 
proportional to t he number of EC/well; as few as 10,000/well gave 
easily detectable responses with stimulation indices > 10. Optimal 
stimulation was seen with 2.5 !Lg/ml Con A at 5 days. Con A responses 
were enhanced 2x by the continuous presence of 1 11g/ml indomethacin. 
Responses both in the presence and absence of Con A were markedly 
enhanced (from 2x to> 20x) in a dose-re lated way by the addition of 
small amounts of partially purified rat T cell growth factor (IL-2). 
Responses in wells stimulated by both Con A and IL-2 continued to 
increase throughout the 10 day culture period. We conclude that mouse 
epidermis contains ce lls which can proli ferate in vitro in a manner 
indistinguishable from some T lymphocytes and that the response to 
IL-2 without Con A may indicate the presence of pre-activated cells. 
10. Comparative Cytotoxicity of Human Melanocytes, Ker-
atinocytes, Endothelial Cells and Fibroblasts. L. R. CAPIN, M. 
G. TONNESSEN, R. L. OSBORN, M. KISSINGER, AND D. A. NORRIS, 
Dept. of Dermatology, University of Colorado and VA Medical Cen-
ter, Denver, CO. 
Cytotoxicity is an important mechanism in the pathogenesis of many 
skin diseases. Differential susceptibility of cellular targets to injury 
may determine, in part, patterns of cutaneous damage. We have pre-
viously shown significant advantages of dye techniques over radioactive 
label techniques in study of human keratinocyte lysis in vitro. Here, 
we report a comparison of 3 different dye techniques to study cellular 
injury in vitro of human newborn foreskin melanocytes (M), keratino-
cytes (K) , and fibroblasts (F) and human microvascu lar endothelial 
cells (EC) grown to Lab Tek chamber slides. Increasing concentrations 
(10- 7 to 10-2 M) of hydrogen peroxide, a known mediator of cytotox-
icity, were used to induce cell damage afte r 2, 3 and 4 Ius. incubation 
at 37•c. Cell injury was assessed by fluorescein diacetate uptake, by 
nigrosin exclusion, and by acridine orange uptake/ethidium bromide 
exclusion. Numbers of injured and viable ce lls were determined by 
visual examination of coded specimens, and LD50 values were obtained 
by probit analysis of the data. Peroxide produced dose and time 
dependent injury of all 4 types of cutaneous cellular targets. Differential 
susceptibility to injury was evident: M > EC > K >F. 
All 3 dye techniques have distinct advantages in studying these 
cutaneous ce llular targets: 1) monolayers or colonies of cells can be 
easily counted directly or from photomicrographs, 2) individual cell 
damage can be determined, in distinction to population damage assessed 
by radioactive release assays, 3) small numbers of cells can be evaluated, 
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4) and a concentration-dependent effect can be seen with LD50 analy-
sis. Such sensitive and reproducible in vitro techniques to investigate 
injury of different human cutaneous cells in culture will be useful in 
elucidating mechanisms of injury of specific cellular targets. 
11. Passive Sensitization of Human Cutaneous Mast Cells in 
Suspension with Mouse Monoclonal lgE. M.D. THARP, M. C. 
RAY, M. B. CHAKER, AND T. J. SULLIVAN , Depts. of Dermatology 
and Allergy, UTHSCD, Dallas, TX. 
The abi lity of human and murine lgE to sensitize suspensions of 
human cutaneous mast cells was investigated. Following enzymatic 
digestion of infant skin, 250,000 to 550,000 mast cells were recovered/ 
gm wet weight tissue (1- 5% of the total cells). Mast cell viability at 24 
hrs was 85.6% (±1.6 SEM) and histamine content was 4.1 pg (±0.8 
SEM)/ceU. Skin mast cells were characterized by phase contrast, FITC-
avidin, metachromatic staining, and electron microscopy which dem-
onstrated normal mast cell morphology. After passive sensitization 
with human lgE, skin mast cells were stimulated with a mouse mono-
clonal anti-human JgE which resulted in a net histamine release of 
18.4% (± 2.1 SEM). Mast cells sensitized with mouse monoclonal lgE 
to DNP or to arsenate re leased histamine (22-52%) following an 
antigen-specific stimulus. Suspensions of mast cells were incubated 
either with mouse lgE anti-DNP or with human lgE followed by mouse 
IgE anti-DNP. Cells incubated with only mouse JgE released histamine 
following DNP-BSA challenge while cells preincubated sequentially 
with human and mouse lgE fa iled to respond to this antigen. These 
studies indicate that human and mouse of lgE compete for the same 
functional mast cell IgE receptor. Stimulation of mast ce ll suspensions 
with human C3a, calcium ionophore A23187, and morphine also in-
duced significant histamine release; no response to bradykinin was 
detected. These results indicate that human skin mast cells obtained 
by enzymatic digestion express functional receptors for lgE, C3a, and 
morphine, and that human and mouse lgE compete for the same IgE 
receptor on the human skin mast cell. This new in vitro system would 
be useful for future studies of human mast cell function . 
12. Spontaneous Antibodies to Basal Cell in Nude Mice. Fu-
KUMI FURUKAWA AND SADAO IMAMURA, Depts. of Pathology and 
Dermatology, Faculty of Medicine, Kyoto University, Kyoto, Japan. 
Antibodies to basal cell (BC) of skin have been reported in burn 
toxemia, bone marrow transplantation and in drug-induced skin erup-
tion. However, the biological significance is still unknown. Recently, 
we found that spontaneous anti-BC antibodies in nude mice and studied 
the mode of the appearance of anti-BC antibodies in thymic chimeras. 
Indirect immunolluorescence (IF) studies revealed that anti-BC 
antibodies in 1:10 diluted sera were found in 20% (4/20) of 2-mo-old 
BALB/c nu/nu mice and in 0% (0/15) of 2-mo BALB/c +/+ mice. 
Anti-BC antibodies showed positive reaction to BC of skin, lip and 
esophagus, but not to kidney and liver. As next step, BALB/c nu/nu 
mice were engrafted with thymus of newborn C57BL/6J (B6) mice and 
BALB/c +/+ mice. Sixty days after thymus grafts, nude mice were 
sacriliced. Complete restoration of thymic function in spleen cells could 
be determined by the number of Thy 1.2 positive cells and by respon-
siveness to mitogens (PHA, Con A) stimulation . Alloreactivity was 
tested in assays of mixed lymphocytes culture (MCL) and cytotoxic T 
lymphocytes (CTL). CTL revealed that nude spleen cells with B6 
thymus were completely tolerant to both host a nd donor-type H-2, but 
MLC showed to lerance only to host-type H-2. Serological tests showed 
the presence of anti-BC antibodies in nude mice engrafted with non-
treated thymus or irradiated (1,000 rads) thymuses of B6 mice. The 
incidence was 30% (6/20) and 20% (3/15), respectively. However, nude 
mice engrafted with syngeneic BALB/c +/+thymus had no antibodies 
(0/15). 
These results suggest that H-2 restriction in T-B cell interaction 
plays a significant role in the appearance of these antibodies. 
13. Immunophenotyping of Skin Cells Following Epidermal 
Injury. MICHAEL REUSCH, B. J. NICKOLOFF, J. N. MANSBRIDGE, 
AND V. B. MORHENN, Psoriasis Research Institute and Dept. of 
Dermatology, Stanford University School of Medicine, Stanford, CA. 
The time course of appearance and the characterization of immu-
nocompetent cells following sterile suction blister wound healing was 
assessed in four healthy human subjects. Biopsies were obtained at 
intervals up to 28 days after injury and were stained utilizing an indirect 
immunoperoxidase technique with monoclonal antibodies against Leu 
1, 2a, 3a & b, 4, HLA-DR and OKT6. In general, re-epithelialization 
of the wound began at day 2 and was completed by day 8. The epidermis 
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and hair fo llicles adjacent to t he wound contained a n increased number 
(2x) of 0KT6 +, HLA-DR+, dendri t ic Langerhans cells (LCs) by day 3-
4 reaching a max imum by day 10. Late r, LCs appeared in the newly-
fo rmed epidermis. An exclusively mononuclear, patchy, perivascula r 
in fi ltrate appeared at day 1, which subsequent ly became increasingly 
dense and oriented along the derma-epide rmal junction and the hair 
fo llicles. This infil trate primarily consisted ofT cells which un t il day 
4 were exclusively of the T helper subtype. On days 10 and 28, an 
increasing proport ion (up to 20%) of cytotoxic/ suppressor T cells 
appeared. Para lleling the increase of LCs in t he epidermis, the number 
of OKT6 + cells in the dermis progress ively rose. In the mid-dermis, 
a round t he vasculature, the OKT6+ cells were predominantly round; 
in the papillary dermis they were most ly dendri tic. They seemed to 
ente r the epidermis wit h some preference for the hair foll icles beneat h 
t he wound . 
The marked increase in LCs, recruited from the OJ<T6+ dermal 
infi ltrate, a nd the appearance a nd changes in T ce ll subtypes may be 
understood as an augmentation of immunological survey at this locus 
minoris res istentiae. S ince lymphocyte- released gamma in te rferon ca n 
inhibit proliferation of keratinocyte cul tures, it is conceivable that t he 
immune system also plays a role in regulating epidermal regeneration. 
14 . Immune Functions of Human Skin Microvascular Endo-
thelial Ce lls. M. KARASEK, C. CLAYBERGER, AND A. KHEN SKY, 
Depts. of Dermatology and P ediatrics, Stanford University School 
of Medicine, Stanford , CA. 
Cytotox ic T lymphocytes (CTL) a nd skin microvascular endothelial 
cells (E N) play central roles in ce ll mediated immune reactions of skin 
including graft rejection a nd tumor killing. T o determine the mecha-
nism of these responses, we have studied the in teractions of adul t T 
lymphocytes and human skin microvascular endothelial cells in vit ro. 
CTL were generated by cocul t ivation of peripheral blood by lympho-
cytes (PBL) with monolayer cul tures of an irradiated (1200 R) newborn 
endothelial cell line (in passages 3- 6). PBL were restimulated at 2 week 
in te rvals wit h irrad ia ted EN, and at 3 day in te rvals wi th medium 
supplemented with inte rleukin II. Early and late stages, of cytolysis 
were studied by phase cont rast microscopy and release of "'Cr. 
When CT L were incubated with EN li nes from 4 newborn and 2 
adul t donors, a ll EN were lysed. In addition, t hese CTL lysed a . variety 
of human B and T cell tumor lines but did not lyse syngenetc cells. 
Although these CTL express both OKT3 a nd OKT8, monoclonal 
a nt ibodies spec ific for t hese molecules as well as monoclonal ant tbodtes 
specific for Class l and Class II ant igens, a nd beta2·m•croglobulm dtd 
not bloc k lysis. Monoclonal ant ibodies specific for lymphocyte associ-
ated ant igens LFA -1 and LFA -3 inhibi ted cytolys is of B lymphoblast 
targets but not EN. . . 
These resul ts describe a di fferent mechanism for cytolys iS of skm 
microvascular endothelial ce lls which does not ut ilize the same cell 
surface molecules reported fo r other nonvascular ce ll types. 
15. Changes in Lymphocyte and Langerhans Cell Populations 
in Human Irritant Contact Dermatitis. J UDITH V. W ILLIAM S, 
RICHARD J. ZAINO, AND JAMES G. MARKS, JR. , Div. of Dermatology, 
Dept. of Medicine, and t he Dept. of Pathology, T he Milton S. 
Hershey Medical Ce nte r of the Pennsylva nia State University, Col-
lege of Medicine, Hershey, PA. 
The purpose of this study was to exa mine t he changes in lymphoctye 
a nd La ngerhans ce ll populations in irri tant contact dermati t is. Three 
volunteers wi th no previous or current dermatitis were selected fo r the 
s tudy. One patch was removed at 24 hours and t he patch test Site 
b iopsied. The remaining patches were removed a t 48 hours and the 
patch test s ites biopsied on days 2, 4, 7, 14 and 21. Monoclonal 
an t ibodies directed against (Leu 4) pan T cell , (Leu 3A) T helper/ 
inducer ce ll , (Leu 2A) T suppresso r/cytotoxic ce ll , (Leu 7) natural killer 
ce ll , (B1) B cell and (T 6) Langerhans ce ll were used to identi fy the 
mononuclear cells in the biopsies. We compared t he resul ts wi th our 
p revious study of a llergic contact dermatit is. In both types of contact 
de rmatitis, t here was a perivascular in fi lt rate ofT -lymphocytes w1 th 
helper/ inducer ce lls predominating. B cells were absent a nd natura l 
k iller ce lls were absent or sparse. T he numbers and distnbu tiOn of 
Langerhans cells were significant ly different between allergic and irri -
tant contact dermatit is. In irritant dermatitis the Langerhans ce lls 
dec lined in the ep idermis and appeared di ffusely in the dermis (days 1, 
2) . On day 4, the numbers in the de rmis dec reased abrupt ly and were 
again ident ifi ed in t he epidermis. In contrast, in a llergic contact der-
matit is t he Langerhans cells were found predomina nt.ely perivascularly 
in t he dermis and did not return to t he epidermis un t il day 14. In 
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summary, Langerhans ce lls appear to react djfferent ly, dependjng on 
whether the contactant is an a llergen or an irritant . 
CONCURRENT SESSION lB: MELANOMA-
MELANIZATION 
Congressional 
Yoshiaki Hori and Jim Nordlund, Presiding 
1. Prostaglandin E 2 (PGE2 ) Induces Proliferation of Murine 
Epide rmal Pigment Cells (EPC). J. J . NORDLUND AND L. A. 
RH EINS, Dept. of Dermatology, University of Cincinnati College of 
Medjcine, Cincinnati, OH. 
EPC in vivo proliferate in response to injury, inflammation , and 
ult raviolet light (UVL). The signal which stimulates proliferat ion has 
not been ident ified. Evidence suggests one facto r which stimulates 
proliferation of EPC circulates in the blood (Rosdahl I, J ID 73:306, 
1979). We have observed that applications of 1- 5 l'grn a rachidonic ac id 
(AA) for 4- 7 days to ears of DBA/2 or C,.H mice induce a two-fo ld 
increase in population density of EPC. Resul ts of t ri t ium -labelled 
thymidine studies document t he AA-induced increase of dopa positive 
cells in pa rt is due to proliferat ion of EPC. T o determine whether AA-
stimulated prolifera tion direct ly or via prostaglandins (PG) or leuko-
trienes (LT), we perform the following experiments. Mur ine pinnal 
skin was t reated for 14 days wi th applications of 0.1, 1.0, or 10 l' gm of 
one of t he following agents dissolved in 50% DMSO: PGE2, PGF2a, 
PGD, prostacyclin, t hromboxane-A a nalog, LTC, or DMSO only. Only 
PGE2 significantly increased EPC by day 14. P GE 10 l'mg increased 
EPC from 224/ mm2 to 400/ mm2 (p < 0.01). In a repeat study, 50 l'gm 
PGE2 increased EPC from 288/ mm2 to 464/ mm' (p < 0.01) a fter 14 
days. Results of prelimina ry thymidine- labell ing studies indicate PGE 
st imula ted proliferation of EPC. Histologic examination indicated that 
PGE also stimulated melanogenesis. None of t.he agents produced 
cutaneous inflammation. We conclude that PGE is one agent which 
can stimulate E PC proliferation and melanogenesis. We propose that 
1:n vivo injury, inflammation, or UVL, a ll of which stimulate synthesis 
of PGE in the skin , may cause prolifera tion of EP C and melanogenesis 
by this mechanism. 
2. Effect of Forskolin on Pheomelanogenesis in Mice. T AKUJ I 
TAKEUC HI AND HIROAKI YAMAMOTO, Dept. of Biological Science, 
T ohoku University, Sendai, J apan . 
Mammalian melanocytes a re capable of producing two types of 
pigments, black or brown mela nin (eumelanin ) and ye llow melanin 
(pheomelanin). These melanins are diffe rent from each other in t hei r 
chemical and physical propert ies. In the house mouse, the types of 
melanin produced in hair-bulb melanocytes is dete rmined by t he agout i 
(a ) a nd extension (e) loci. Coat color of the mutants a t the a- locus 
ranges from ext reme black (non-agout i, a/ a) in which only eumelanin 
is deposited, to yellow (lethal ye llow, A '/ a. ) which is composed mainly 
ofpneomela nin. On the other ha nd, the recessive yellow (e) gene, which 
is an a llele a t the extension locus, is epistatic to the a lleles at the a-
locus. There fo re, mice of genotype e/e exhibi t hairs pigmented mainly 
with pheomelanin regardless of their a-locus genotype. 
Previous studies have shown that t he alleles at the a.-locus exert 
their effect on melanocytes indirectly by modi fying the local t issue 
environment. On the other hand, t he e-locus is considered to function 
wi thin melanocytes. We have examined the effect of disbuty ryl cyclic 
AMP (DbcAMP), a-melanocyte stimulating hormone (cr-MSH) and 
forskolin, a potent activator of membrane-bound adenylate cyclase, on 
pheomelinin synthesis in lethal yellow and recessive ye llow mice. 
DbcAMP induced eumelanin synthesis in hair-bulb melanocytes of 
recessive yellow (e/ e) mice in vitro, whereas cr-MSH a nd forskolin did 
not. In cont rast, the melanocytes of leta! ye llow mice (A '/a) produced 
eumelanin in response to a ll DbcAMP, a -MSH and fo rskolin. T hese 
resul ts seem to indicate that t he e-locus cont rols a mec hanism involved 
in the a-MSH recepto r-adenylate cyclase system. 
3. Ide ntifica tion of 5 -S -Cysteiny ldopa (5-SCD) by High Per-
formance L iquid Chromatography (HPLC) in B iops ies f rom 
P atients w it h D ysplastic Nevus. M. M. HALLDIN , W. CRUTCHER, 
T. KAWAS HIM A, AND K. FUKU YA MA , Depts. of Dermatology and 
Pharmaceut ical Chemistry, University of California, San Francisco, 
CA. 
Pathological examinations have shown that les ions of dysplastic nevi 
may be t ransformed into malignant melanomas. In this study we 
investigated the chemical evidence of t his progression by measuring 
the content of 5-SCD, a precursor· of pheomelanin reported to be the 
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characteristic product of melanoma cells. Biopsies were taken from 
involved and uninvolved skin of six patients clinically and pathologi-
cally diagnosed as having dysplastic nevi and frozen until analyzed. 
The t issue samples were homogen ized in 0.4 N HCl containing a-
methyldopa as the in te rnal standard, and cent rifuged at 37,000 rpm for 
30 min. The catecholic compounds extracted were adsorbed on a 
phenylboronate column (pH 8.0) and quanti tatively eluted with 0.1 N 
HCI. The eluent was then analyzed electrochemically by reverse-phase 
HPLC and the amount of 5-SCD was quantified. 
5-SCD was detected in live biopsies fro m involved skin of two 
pat ients. The concentration of 5-SCD varied between 9-40 ng/JJ.g ac id 
soluble protein . No 5-SCD was found in uninvolved skin of the same 
patients nor in the seven biopsies from involved skin of the four other 
patients. T he skin les ions with and without 5-SCD were clinically and 
pathologically indistinguishable. The findings indicate that metabolic 
cha nges which take place in melanoma cells occur in cells of some 
dysplastic nevi. T he detection of 5-SCD may be considered to be an 
indication that t hose dysplastic nevi have a higher risk of malignant 
melanoma transformation. 
4. Glycosylation-depende n t Tyrosinase-transfer Steps in Me-
la nogenic Compartments Revealed by Differential Carbohy-
drate Processing Inhibition Using Deoxynojirimycin and Mo-
ne nsin. GENJ I IMOKAWA AND YUTAKA MISHIMA, Dept. of Derma· 
tology, Kobe Un ivers ity School of Medicine, Kobe, J apan. 
Maturation and translocation of tyrosinases from ribosomes to pre· 
melanosomes is key process involving multisteps of t heir glycosylation. 
This paper reports ou r further findin gs on the differential biological 
fu nction of .various steps in glycoprotein-processing of tyrosinases and 
premelanosomes occu rring in pigment cells. Experiments were carried 
out using the recovery process from interrupted melanization induced 
in cultured B-16 melanoma cells by the inhibitor of core carbohydrate 
synthesis, glucosam ine. Treatment of these re-melanizing cells with 
carbohydrate processing inhibitors, deoxynojirimycin (dNM) and mo-
ne nsin (MS) atl- 2 mM and 3-5 x 10-8 M respectively, in t he presence 
of 2mM theop hylline a lmost comp letely inhibits t he re-appearance of 
t he pigment 48- 72 hrs after removal of glucosamine. Recovery dynam-
ics of tyros inase isozymes in large and small granule fractions was 
analyzed by SDS-PAGE afte r deoxycholate solubilization. The in ter-
ruption of pigmentation recovery by the early processing inhibitor 
(dNM) is characterized by no recovery of Ta tyrosinase, whereas the 
late early processing inhibitor (MS) causes an increased recovery ofT, 
tyrosinase. T hese interrupted recoveries are ultrastructura lly charac-
ter ized by a selective loss of melanin deposition within premelanosomes 
(dNM, MS) and a marked dilation of Golgi cisternae and premelano-
somes (MS). Dopa reaction of dNM-treated cells shows predominant 
loca lization of dopa melanin in GERL and coated vesicles in contrast 
to its marked localization in premelanosomes within MS-treated cells. 
These findings suggest the essential role of t he early step of carbohy-
drate processing for tyrosinase t ransfer, forming premelanosomal mem-
brane bound To tyrosinase. 
5. Monoclonal Antibodies to Mouse T 4-Tyrosinase Identify 
Human Melanocytes. Y. TO MITA, P. M. MONTAGUE, AND V. J . 
HEARIN G, Dermatology Branch, National Cancer Institute, NIH, 
Bethesda, MD. 
Tyrosinase is the enzyme essent ial to pigment formation in melan -
ocytes, which occur primar ily in the sk in, hair bulbs and eyes. This 
enzyme has been known to show electrophoretically four fo rms; Tl-, 
T2-, T 3-, and T4-tyrosinase. T4-tyrosinase is a mature form bound to 
melanosomes and the other forms are thought to be precursors or 
degradation forms of T4 enzyme. Three hybridomas, TMH-1, TMH -2 
and TMH -3, which produce monoclonal antibodies directed against 
tyros inase, were obtained by t he fusion of SP2/o myeloma cells and 
lymphocytes of rats hyperimmunized with purified melanosomal T4-
ty rosinase. T hese three monoclonal antibodies bound specifica lly to 
the mature, T4 fo rm of ty rosinase, and did not bind to any forms of 
the enzyme. The enzymological and electrophoretical differences be-
tween Tl and solubilized T4 from melanosomes had not been known, 
but these monocloncal antibodies could clearly distinguish them. Epi-
tope mapping studies have shown that at least two different immuno-
logical determinants on tyros inase are recognized by t hese ant ibodies. 
All three ant ibodies showed positive immunofluorescence staining of 
pigmented mouse and human melanocytes from various sources, in-
cluding in uiuo and in vitro Bl6 mouse melanoma, human epidermal 
and nevus melanocytes. The ant ibodies did not crossreact with unpig-
mented ce lls, including K 1735 a melanotic melanoma cells, albino 
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mouse skin or eye t issue, fibrosarcoma cells, rat fibroblasts, or epider-
mal keratinocytes. These monoclonal antibodies are sensitive, highly 
specific probes for mammalian pigmented melanocytes. Furthermore, 
these antibodies are expected to be extremely useful in the study of t he 
maturation of tyrosinase in the melanocytes. 
6. Reduced DNA Repair in Cultured Melanocytes and Nevus 
Cells from a Patient with Xeroderma Pigmentosum. K. H . 
KRAEMER, M. HERLYN, S. YUSPA, W. CLARK, K. TOWNSEND, M. 
GREENE, G. N EISES, AND V. HEARING, NCI, Bethesda, MD, and 
Wistar Institute a nd University of Pennsylvania, Philadelphia, PA. 
Patients with the autosomal recessive disease xeroderma pigmento-
sum (XP) have been reported to have more than a 1000-fold increased 
risk of cuta neous melanoma in addi t ion to a similar increased risk of 
basal ce ll and squamous cell cancer (Carcinogenesis 5:511, 1984). We 
utilized recent advances in cell culture techniques permitting the cul-
turing of human melanocytes and nevus cells to determine whether 
these melanoma precursor cells in cul ture express the XP DNA repair 
defect. A 12 year old girl with XP and 4 nevi greater than lOmm (2 
present since birth and 2 appearing later) on her torso. At excision, all 
were histologically similar wi th nevus cells extending to the reticular 
dermis. Melanocytes were cultured in medium supplemented with 
cholera toxin and TPA (PNAS 79:2018, 1982). Subsequently, melano-
cytes were selected by treatment with geneticin (In Vitro 20:447, 1984). 
Nevus cells were cultured using a mixture of Dulbecco's MEM and 
Ham's FlO medium (Cancer Res 43:5502, 1983). Cultured melanocytes 
showed typical dendritic morphology, conta ined mature melanosomes 
by electron microscopy and reacted with monoclonal antibody to tyro-
sinase. Nevus cells were spindle shaped, contained few melanosomes, 
had no tyrosinase activi ty but expressed nevus cell-associated antigens 
in mixed hemadsorpt ion assay with monoclonal antibodies. DNA repair 
was measured by unscheduled DNA synthesis (UDS) fo llowing 30J/m 2 
UV. Nevus cells, melanocytes, and fibrobl asts from the XP patient had 
20- 50% of normal fibroblast UDS. Following 6J /m 2 UV exposure, 
proliferative ability of XP nevus cells and fibroblasts was reduced to 
10% of that of normal fibroblasts. Thus, cultured XP melanocytes and 
nevus cells express t he characteristic XP DNA repair defect. 
7. Low Level of Potentially Lethal Damage Repair (PLDR) of 
Melanoma Cells after Thermal Neutron Capture Therapy. 
MASAMITSU !CHIHASHI, HIROSHI UTSU MI*, MASATO UEDA, KAZU-
HITO HAYASHIBIE, SUSUMU HATIA, AND YUTAKA MISHJMA, Dept. 
of Dermatology, Kobe University School of Medicine, Kobe, Japan, 
and • Radiation BiolOb'Y Center, Kyoto University, Kyoto , Japan. 
In vivo and in vitro selective killing effects of thermal neutron 
capture therapy on malignant melanoma have been demonstrated by 
us using 10B 1-paraboronophenylalanine (10B 1-BPA). In the present 
study, potentially lethal damage repair of B-10 melanoma cells by 
thermal neutron capture t herapy was investigated to evaluate a high 
killing effect of the therapy in comparison with conventional radiation 
therapy. 10B,-BPA (0- 50 !lg/ml) was used for pre-treatment of the cells. 
Thermal neutron source had a flux of 1.09 x 10"n/cm 2/s. Exposure to 
X ray was done with soft X ray (dose rate of 1,500 rad/min). Killing 
effect of t reatments on melanoma cells was determined by colony 
formation technique. Fast type PLDR (F -PLDR) was estimated by 
seeding irradiated cells immediately followed by t reatment with me-
dium containing 2 or 3 roM caffeine for 20 h after irradiation. Slow 
type PLDR (S-PLDR) was studied by delayed plating of the cells which 
had been incubated with the condi t ion medium after irradiation for 0 
to 6 h. Post- irradiation exposure to caffeine reduced the survival of X 
ray and of thermal neutron irradiated cells. However, t he Do of 10B1-
BPA plus thermal neut ron was only slight ly reduced further by the 
exposure to 3 mM caffeine. Effective S-PLDR was observed after 
exposure to X ray, but not observed afte r exposure to either t hermal 
neutron or 10B 1-BPA plus thermal neutron irradiation. These results 
of F-PLDR and S-PLDR support radiobiologically a higher killing 
effect of thermal neut ron capture therapy using 10B,-BP A on melanoma 
cells than that of X ray irradiation. 
8. Photoprotective Role of Epidermal Melanin Granules 
Against Ultraviolet Damage and DNA Repair in Guinea Pig 
Skin. TAKATOSHJ !SHIKAWA, KEN-ICHJ KODAMA, AND JJRO MAT-
SU MOTO *, Dept. of Experimental Pathology, Cancer Institute, To-
kyo, J apan, and *Dept. of Biology, Keio University, Yokohama, 
Japan. 
We previously developed a quantitative autoradiographic technique 
with special forceps for measuring unsc heduled DNA synthesis (UDS) 
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in mouse sk in after treatme nt wi th ul t rav iolet li ght in vivo. By this 
method, we investigated the relationship between the protective role of 
melanin a nd UV- induced DNA repair in black-and-white guinea pigs. 
F lat areas containing a sharp border between pigmented and unpig-
mented skin were selected. T he skin of the selected areas was shaved 
and irradiated wi th short-wave UV (254 nm) or UV -AB (270 to 440 
nm, emission peak at 312 nm) at various doses. Immediately after 
irradiation, t he skin was clamped off with forceps, and an isotonic 
aqueous solu tion of (methyi-"H)thymidine was injected s.c. into the 
clamped off port ion. UDS was clearly demonstrated as silver grains in 
th is portion of the skin after irrad iation with 254 nm UV or UV-AB. 
Errors due to individual differences were avoided by comparing the 
in tensit ies of UDS in basal ce lls from pigmented skin and unpigmented 
skin of the same animals. 
Unexpectedly, in groups of an imals t reated with 254 nm UV or UV-
AB , no difference in UDS in pigmented and unpigmented skin was 
seen at any UV dose. These results suggested that epiderma l melanin 
granules do not significant ly protect DNA of basal cells against 254 
nm UV or UV -A8 irrad iation. 
Results of a study on the effect of t he wavelength of irradiation on 
the UDS response of albino guinea pigs are also reported. 
9. Expression of Vitiligo-related Pigment Cell Differentiation 
Antigens on Melanoma Cells After Phenotypic Reversion by 
Contact Inhibitory Factor. G. LIPKIN , G. K. NAUGHTON, M. 
ROSENBERG , AND J-C. BYSTRYN, Dept. of Dermatology, New York 
U nivers ity School of Medicine, New York , NY. 
Most vit iligo sera conta in antibodies to surface antigens on pig-
mented human melanocytes which are not present on human or mouse 
amelanotic melanoma cells. A density-dependent line of hamster me-
lanocytic cells (FF) releases into its condi tioned medium (CM) a 
contact inhibi to ry factor (CIF), which reversibly restores density- , 
anchorage- and serum-dependent growth to hamste r, murine and hu-
man melanoma cells. Ability of CIF -containing CM to induce expres-
sion of another phenotypic characteristic of differentiated pigment 
ce lls, viz. , viti ligo antigens, on hamster and mouse amelanotic mela-
noma ce lls was investigated. Vitiligo and normal sera were reacted with 
CIF-t reated a nd un treated hamster and mouse amela notic melanoma 
cells in an indirect immunot1uorescent assay. About 80% of t hese ce lls 
expressed vitil igo a nt igens in a granular surface staining pattern after, 
but not before, ClF-induced contact inhibi ted growth. Less tha n 5% of 
control human and mouse amelanotic melanoma cells expressed these 
antigens. Similar results were obtained with a n enzyme-linked immu -
nosorbent assay. By SDS-PAGE and radioautography t he CIF-mduced 
antigens were similar to t he vitiligo antigens expressed on pigmented 
melanocytes. S ince the vit iligo antigens appeared without pigment 
induction we conclude that both are distinct aspects of differentiated 
fu nction ~hich may be non-coordinately expressed. Expression of 
pigment ce ll differentiation antigens on mouse and hamster melanoma 
cells is an additiona l component of a pleiotypic response to CIF by 
melanoma cells con firm s the lack of species specificity of both CIF 
effects and viti li,go antigens, and provides further evidence for plasticity 
and potentia l reversibili ty of the malignant phenotype. 
10. Radioimaging of Malignant Melanoma Xenografts in Nude 
Mice Using '"In-labelled Monoclonal Antibody (225.288) 
Against Human Malignant Melanoma. TETSUZAN KANAMARU , 
KOICHIRO KAMEYAMA, SH IN -ICHIRO TAKEZAKI, KAZUSHIGE YODA, 
AND KATSUMJ ISI·JJI , Depts. of Dermatology and Radiology, Kitasato 
University School of Medicine, Sagamihara, Japan. 
By using "'In-labe lled monoclonal antibody (225.288) against hu-
man malignant melanoma, we exam ined its availability for radioim-
munodetection of human melanoma xenografts in nude mice. 225.28S 
reacts with most melanoma cell lines, but not carcinoma cell lines or 
normal human cells (Int. J. Cancer, 28: 293-300, 1981). Two human 
malignant melanoma cell lines used in this study were I<Hm-'1. (anti-
gen-positive) a nd KHm-3/ ps (antigen-negative). Monoclonal antibody 
was conjugated with DTPA first, and t hen labe lled with '"In . After 
these procedures, labelled 225.28S reta ined its binding activity against 
I<Hm- '1. cells in vitro. Nude mice, bearing melanomas at the right hind 
legs, were i.p. injected with 300 I'Ci (60 I< g) of labelled 225.28S. Tumor 
images were taken with Gamma camera at 24 hrs in terva ls. Clear tumor 
image was obtained even at 24 hrs after injection. Specific localization 
was con firmed by the absence of imagin g in the contro l mice, bearing 
antigen-negative melanoma cell (KHm-3/ps). An example of tissue 
distribution of the labelled antibody, in terms of tumor to t issue ratio 
at day 3 is as fo llows: Tumor/intest ine 20/1; tu mor/ live r 10/1; t umor/ 
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blood 8/1; tumor/ muscle 8/1; tumor/heart 3/1; tumor/kidney 2/1. This 
study demonstrates t he future applicability of monoclonal antibody 
225.28S for radioimmunodetection of metastatic les ions in melanoma 
patients. 
11. Characterization of the Induction of Class II HLA Antigens 
by Recombinant Immune Interferon in Melanocytes. MASA-
YUKI TSUJJSAKI, MUNEO IGARASHI, MAGDA EISINGER*, AND SOL-
DANO FERRONE, Dept. of Microbiology and Immunology, New York 
Medical College, Valhalla, NY, and * Dept. of Cell Biology and 
Genetics, Memorial S loan Kettering Institute, New York, NY. 
T reatment of human mela nocytes with recombinant immune inter-
feron (IFN--y) reduces their expression of a high molecula r weight 
melanoma associated a nt igen, increases their expression and shedding 
of Class I HLA antigens and expression and shedding of Class II HLA 
antigens. Analysis of the induction of Class II HLA antigens by IFN-
I' in melanocytes has shown that i) the effect is t ime and dose depen-
dent, ii ) the gene products of t he HLA-DR locus are more susceptible 
to induction by IFN--y t han those of the HLA-DQ locus, as indicated 
by thei r appearance on a lower percentage of cells and the higher dose 
of IFN--y required to induce their expression than that of HLA-DR 
antigens, iii ) melanocytes from different donors differ in thier suscep-
tib ili ty to modulation by IFN--y, iv) the 2-dimensional gel electropho-
retic profile of HLA-DR ant igens synt hesized by IFN --y treated melan -
ocytes is simila r to that of B lymphoid cells derived HLA-DR antigens, 
and v) t he effect of IFN-'Y is not restricted to Class II HLA antigens, 
since IFN--y t reated melanocytes acquire a lOOK melanoma associated 
antigen recognized by monoclonal ant ibodies. Characterization of t he 
induction of Class II HLA -ant igens in melanocytes by IFN--y will 
contribute to our understanding of the mechanism(s) underlying t he 
unexpected appearance of Class II HLA antigens in melanoma cells. 
12. Differences of Lectin (Vicia Villosa Agglutinin) Binding 
Ability to High-(F10) and Low-(P) Metastatic B16 Mouse 
Melanoma Cells . HACHIRO YAMANAKA AND YUTAKA MISHIMA. 
Kanebo Institute for Cancer Research, Osaka, Japan, and Dept. of 
Dermatology, Kobe University School of Medicine, Kobe, Japan. 
Modification of cell surface components by neuraminidase and tun-
icamycin has been shown to reduce blood-borne tumor arrest and 
subsequent metastasis formation in the lung. To investigate this prob-
lem, qualitative and quantitative differences between cell surface gly-
coconjugates of high- and low-metastatic sublines of B l 6 ce lls, were 
analyzed using fluorescein -labeled (FITC-) lectins. High-metastatic 
Bl6-Fl0 established by Fidler produces over 200 nodules on t he lung 
surface 2 weeks after in travenous inoculation of 105 cells, while low-
metastatic B16-parent line (P) produces less than 1 nodule. Of lectins 
we tested (PNA, SBA, Con A, WGA etc), using fluorescence micros-
copy, Vi cia vi llosa agglutini n (VV A) was found to bind to high- and 
low-metastatic sublines differently. P binds VVA substant ially while 
FlO does not. Cells stained with FITC-VVA were fu rther analyzed by 
fluorescence activated cell sorter (FACS) . The frequency of VVA -
positive P cells was 65% while that of FlO was 5%. After removal of 
sia lic acid with neuraminidase t he \IVA-positive P increased to 79% 
while that of FlO reached 55%. We found that high- a nd low-metastatic 
sublines of 816 can be distinguished by VVA binding ability. It is 
concluded that low-metastatic cells have both sialylated a nd nonsialy-
lated glycoconjugates which have specific recognition sites for VVA 
while high-metastatic cells have only sialylated ones. Sialylation of 
glycoconjugates involving VVA receptor sites may possibly associated 
with metastatic potential. On the other hand, although peanut lectin 
(PNA) binding abi lity has been found to be variable among subclones 
of FlO cells, a direct correlation with metastatic abi lity was not found. 
13. Growth and Metastasis of Bl6 Melanomas in C57BL/6J 
Normal and vi/vi Mutant Mice. AARON B. LEHNER, TETSUO 
SH IOH ARA, RAYMOND E. BOISSY, AND KIHSTEN A. JACOBSON , Dept. 
of Dermatology, Yale University School of Medicine, New Haven, 
CT. 
It has been suggested on the basis of clinical experience that melan-
ocytes of people with vitil igo, or a genetic background for vitiligo, are 
predisposed to becoming transformed to melanomas (Lerner et al, 
1984). As a first approach in testing this hypothesis, growth rates and 
t he incidence of metastases of injected Bl6 melanomas were determined 
in normal C57BL/6J (86) mice and mice of the "vi/vi" mutant line. 
Vi/ vi mice show progressive idiopathic pigment loss. The mutation 
occurred spontaneously in B6 mice and may have provided us with a 
much needed murine for vitiligo. To compare tumor growth in 86 and 
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vi/vi mice (n = 9 each) , cu ltured Bl6 melanoma cells (1-5 X 106 cells/ 
mouse ear) were injected into the dorsal surface of both pinnae, and 
tumor growth was assessed by measuring tumor diameter. The recipi -
ents were between 12 and 16w of age, during active depigmentation of 
t he vi/v i mice. Bl6 melanoma cells grew significantly faster in t he 
mutant mice than in age- and sex -matched B6 controls and vi/vi mice 
that received a total of 5 X 106 mela noma cells died earlier t ha n 
relevant controls (12-16d vs 20-23d post injection). When similar 
experiments were performed with young mice before the onset of 
depigmentation, the differences between vi/v i and control mice were 
less pronounced. Experimental metastases of bloodborne melanoma 
ce lls were determi ned by a lung colony assay. 4 X 106 melanoma cells 
were injected in to the tai l veins of 16w old vi/vi and 86 mice (n = 6 
each ), and on day 14 pulmonary surface nodules were counted. The 
number of nodules in vijvi mice was more than double that in B6 mice 
(748 ± 60 vs. 284 ± 104). These early results indicate that during t he 
period of progressive depigmentation vi/vi mice are impaired in their 
abi li ty to suppress t he growth of exogenously admin istered melanoma 
cells. 
14 . Time-dependent Suppression of Experimenta l Melanoma 
Metastasis a nd Natural K iller Cell Activation by Interferon. 
MASATO UEDA, YUTAKA MISHIMA, MASAMITSU lCHIHASHI , AND 
MAN OJ MoJAMDAR, Dept. of Dermatology, Kobe Univers ity School 
of Medici ne, Kobe, J apan. 
The effect of murine a/(3 in terferon (IFN) on experimental metas-
tas is was investigated using Bl6-F10 melanoma which was established 
by Fidler as a high lung metastatic subline. Since the outcome of 
metastas is of blood-borne tumor cells is known to be primarily deter-
mined within t he first 24 hrs afte r i.v. inoculation, IFN administration 
was focused around t his crit ical early phase. To study t he in vivo ant i-
metastatic effect, 2 x 10 4 IU of IFN was once given i.p. either before, 
during or afte r a n i.v. inoculation of 2 X 105 FlO cells into mice. The 
mice were sacrificed two weeks later, and the number of metastatic 
colonies on t he lun g surface were counted. T he in vitro effec t of IFN 
on the metastatic capabili ty of FlO ce lls was assayed by culturing t hem 
in an IFN conta ining medium for 24 hrs. The possible role of NK cells 
in the ant i-metastatic effect of IFN was analyzed by administering 
anti-as ialo GM1 before tumor cell inoculation , and studying NK cell -
mediated cytotoxicity in vitro. The inhibition of the lung colony for -
mation by IFN is found to be max imal (80 - 98% inhibition) when 
given 3 hrs prior to tumor cell inocu lation. IFN given 12 and 24 Ius 
prior to as well as simu ltaneously with tumo r cell inoculat ion, also 
reduces metasta~es, but to a lesser extent. When given 2 hrs after the 
inoculation, no effect is shown. The metastatic potential of the tumor 
ce lls by in vitro incubation with lFN is not decreased. T he salutary 
effect of IFN is abolished by ant i-asialo GMl administration. NK cell 
activity of spleen cells is enhanced after the IFN administration. These 
data indicate that a prepared host status against the blood-borne tumor 
cells is established by the IFN administ ration prior to tumor cell 
inoculation, and this effect is substantially dependent upon NK cell 
activity. 
15. A Model of Human Melanoma in Cyclosporine Immune-
suppressed Rats. MATTHEW M. GOODMAN, CATHERINE A. BIREN, 
JERRY L. MCCU LLOUG H, AND RONAI>D J . BARR, Dept. of Dermatol-
ogy, University of Cali forn ia at Irvine, Irvine, CA. 
Cyclosporine (CSA) is an effective bone marrow-sparing immuno-
suppressa nt. Using CSA we have developed an in vivo rat model of 
human melanoma. Thirty-six 8mm 3 sections from a human metastatic 
melanoma xenograft in athymic nude mice were implanted s.c. in 2-4 
sites in each of 10 Lewis rats. Treatment wit h eit her CSA (25 mgf kg) 
or vehicle alone resulted in rapidly-growing nodules in 100% of rats in 
the CSA group after 15-22 days, compared wit h no tumor growth in 
cont rols. Tumors reta ined pre-transplant gross and microscopic mor-
phology, pigmentation, growth curve and labeling index . After tumor 
establishment at a CSA dose of 25 mg/kg, a lowered dose of 15 mg/kg 
or disconti nuation of CSA led to complete regression of tumor within 
28 days, indicating dose-dependence of t he model. A smaller inoculum 
of 2 X 10" cells in suspension was injected s.c. in 25 animals, 15 
receiving 15 mg/kg, 4 receiving 25-50 mg/kg, and 6 vehicle controls. 
No tumor developed in treatment or control groups, indicating impor-
tance of inoculum size. However, when simul taneous xenografting of 
human skin and tumor suspension injection was done, tumors devel-
oped in 4/4 sites of t reated animals (15 mg/kg) compa red with none in 
ve hicle controls or sham incision controls receiving t he same dose of 
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CSA. By an unclear mechanism, t he presence of xenografted human 
skin assisted CSA in preventing rejection of the tumor xenograft. 
This model offers several advantages over t he athymic nude mouse 
including greater longevity, simpler maintenance (sterile facilities not 
required), larger surface area, a nd greater blood volume for serial 
sampling. This model may prove useful in further characte rizing t he 
biology and therapy of melanoma and other cutaneous diseases. 
CONCURRENT SESSION lC: MATRIX PROTEINS, 
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Federal 
Shingo Tajima and Howard Welgus, Presiding 
1. Regulation of Collagen Gene Expression in Fibrotic Skin 
Diseases. JOUNI UITTO, R. PATRICK ABERGEL, EUGENE A. BAUER, 
MON-LI CHU, AND FRAN CESCO RAMIREZ, Harbor-UCLA Medical 
Center, Torrance, CA, Washington University School of Medicine, 
St. Louis, MO, and UMDNJ -Rutgers Medical School, Piscataway, 
NJ . 
Dermal fibros is, characte rized by collagen accumulation, is t he hall -
mark of several cutaneous diseases. To examine the mechanisms of 
collagen deposition in t he fibroti c skin diseases, fibroblast cultures 
were established from the skin of patients with progress ive systemic 
sclerosis, morphea, scleredema, familial cutaneous collagenoma, con-
nective t issue nevi of the collagen type or keloids. Collagen production 
was assayed by synt hesis of [3H]hydroxyproline, and type I and III 
procollagen mRNA levels were determined by dot blot hybridizations 
using human proa l(!), proa2(I) and proa l(III) collagen specific eDNA 
probes. T he collagen product ion in fibrobl ast cultu res from the fibrotic 
diseases was increased up to 6-fold over t he controls, and a relatively 
good correlation between the collagen product ion and type I collagen 
mRNA levels was noted. The type 1/ III procollagen mRNA ratio in 
control fibroblast cultu res was 5.9 ± 1.6 (mean ± S.D.). The correspond-
ing ratio in keloid cell cultures was markedly increased, while slightly 
decreased values were noted in case of morphea and familial cutaneous 
collagenoma; t he values in other cultures were wi thin the normal range. 
The results suggest that procollagen production in tibroblast cultu res 
derived from fibrotic skin diseases re!lects elevated levels of the corre-
sponding procollagen mRNA. The increased mRNA abundance may 
result from enhanced t ranscript ional activity of the corresponding gene 
or alternative ly re!lects increased stability of the mRNA molecule. 
2 . A 1-Year S tudy of Collagen Synthesis, Collagen Content, 
a nd Microscopic Fibrosis in Irr adiated Mouse Skin. RENATO 
G. PAN IZZON , WAYNE R. HANSON *, FREDERICK D. MALKINSON , 
AND DAVID E. SC HWARTZt, Depts. of Dermatology, * Therapeut ic 
Radiology, and t Biochemistry, Rush-Presbyterian-St. Luke's Med-
ical Center, Chicago, IL. 
Late e!Tects in normal t issues cont ribute t he main complications of 
radiation t herapy. T he most common is fibrosis. Earlier contradictory 
reports prompted us to study the patterns of post-radiation fibrosis in 
skin. Mice were irradiated to the t horax wit h a dual head 137Cs source 
receiving 0, 5, 10, 15, or 25 Gy (2500 r). Skin specimens were taken a~ 
1- 48 weeks later. For collagen synthesis minced skin specimens were 
incubated in medium containing 3H-proline and assayed for radioactive 
hydroxyproline. In 5/l tissue sections the ratio of collagen to total 
protein was determined. Sections were also "blindly" evaluated micro-
scopically for fibrosis. Fibroblast subcultures from skin explants were 
incubated in medium with 3H-proline and assayed for 3H-hydroxypro-
line. A dose dependent increase in collagen synt hesis was seen at 1, 4, 
and 12 weeks. Such increases ranged to 50% higher than controls. 
Similar time and dose dependent patterns of increased collagen content 
were found in tissue sections. In contrast to the biochemical detection 
of increased collagen synthesis and content within 1 week at all dose 
levels, microscopic fibrosis was first detected 4 weeks postradiation and 
t hen just in the 25 Gy animals. At all other dose levels such changes 
were not found unt il 3 months or more post- radiation. In cultured 
tibroblast collagen synthesis increased three- fold by 12 weeks post-
exposure. We conclude that: 1) cutaneous collagen synthesis and con-
tent increased within one week post- radiation and remained elevated 
even at 5 Gy for almost a yea r; 2) microscopic detection of fibrosis i ~ 
an inadequate end point; 3) subcultured irradiated fibroblasts continued 
to synthesize excessive collagen; and 4) postradiation fibrosis is an 
early, not a late event. 
3. Stimulation of Collagen Production in Human Skin Fibro-
blasts by Ascorbic Acid is Unrelated to Intracellular Degra-
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dation. J . C. GEESIN , S. MUHAD, AND S. R. P INNELL, Div. of 
Dermatology, Duke University, Durham, NC. 
We have previously reported a spec ific stimulation of collagen pro-
duction in huma n skin fibroblasts by ascorbic ac id (PNAS 78, 2879, 
1981). Cells in cul ture degrade from 10 to 40% of newly synthesized 
collagen before secretion. Al though the mechanism is unknown, this 
process may cont rol the quality of collagen produced. Since ascorbic 
acid is a cofacto r in the synthesis of hydroxyproline which is known to 
stabilize the collagen t riple helix, the underhydroxylated collagen pro-
duced in ascorbate defi ciency may be less stable and thus more suscep-
t ible to intracellular degradat ion. T o test t his hypothesis, we have 
measured in t racellular procollagen degradation in ascorbate-stimulated 
cells. Cont1uent cells were labeled for 18 hr with repurified [2,3-3H] 
proline. In t racellula r degradation was determined by comparing hy-
droxyproline in low molecular weight peptides to total hydroxyproline. 
Cells treated wi th 100 11M ascorbic acid for 72 hr degraded 11.2 ± 0.8% 
of newly synthesized collagen and the untreated cells degraded 11.2 ± 
0.9%. In the absence of ascorbic ac id, the collagen synthesized by 
cul tured fibroblasts is hydroxyproline deficient but not hydroxylysine 
defi cient. When cells were labeled wi t h ["C]lys ine a nd in t race llular 
degradation determined by measuring hydroxylysine, there was again 
no sign ificant di fference in degradation between ascorbate-treated and 
untreated ce lls (23.5 ± 4.7% vs 24.9 ± 6.9%). The difference in values 
obtained by the two methods remains unexplained. Nevertheless, the 
resul ts sugges t tha t the increase in collagen production noted in cells 
grown in the presence of ascorbic ac id is due to an induction of collagen 
synt hesis rather than a reduction in intracellular degradation. 
4. Phorbol Myristate Acetate Induces Increased Production of 
Collagenase Inhibitor in Human Skin Fibroblasts. S . D. 
CLAHK , S. M . WILHELM , G. P. STRICKLIN *, AND H. G. WELGUS, 
Div. of Dermatology, Was hington University School of Medicine a nd 
The J ewish Hospi ta l of St . Louis, MO, and *Div. of Dermatology, 
University of T ennessee, Memphis, TN. 
Phorbol myrista te aceta te (TPA) , a tumor promotor known to stim -
ulate collagenase production in fibroblasts, synovia l ce lls, and endothe-
lial ce lls was studied with regard to its ability to regulate the expression 
of a collagenase inhibitor secreted by human skin fibroblasts (HSFs) . 
HSFs were grown to confluence and treated with concent rations of 
TPA ranging from 10- 11 to 10- 7 M in serum-containing and serum -free 
medium. Conditioned medium was analyzed by E LI SA for both im-
munoreactive collagenase and collagenase inhibitor. Concentrations of 
TPA that produced a 2- to 7- fold increase in collagenase stimulated 
product ion of inhibitor by a factor of -2 in serum -containing medium 
a nd - 4 in serum -free medium . Production of inhibito r was 50% of 
maximal at 5 x 10-8M and maximal at 10- 7M TPA. This dose-
dependent effect was very similar to t hat observed for collagens e 
production . T otal protein synthesis by the TPA-condi t ioned cells, as 
studied by incorporation of 3H -leucine into newly synthesized protein , 
was not significantly increased, nor was cellular DNA content. The 
onset of phorbol's effect on inhibi to r production occurred at 8 hr, was 
maximal by 24 hr, and inhibitor levels in cul ture medium reached a 
plateau afte r 48 hr. 1 n cont rol ce lls, max imal inhibi to r concent rations 
were not atta ined un t il 72 hr. Exposure of ce lls to 35 S-cysteine followed 
by immunoprecipitation using inhibi tor-specific ant ibody demonstra-
ted that phorbol's effect was mediated via an increased synthesis of 
new inhibi to r protein . We conclude that in response to t he tumor 
promotor TPA, collagenase and collagenase inhibitor expression are 
regu lated in a coordin ate manner. 
5. Monoclonal Antibodies Demonstrating Cross-reactivity Be -
tween Group A Streptococci a nd Human Skin. R. SwERLICK, 
M. CU NNINGHAM , P. SEXTON , L. DEBAULT, AND N . HALL, Depts. 
of Dermatology, Microbiology a nd Immunology, a nd Pathology. Uni-
versity of Oklahoma Healt h Sciences Cente r and Veterans Admin -
istration Medical Cente r, Oklahoma City, OK. 
Cross-reactivity between human skin and group A streptococci has 
been implicated in the pathogenesis of several cutaneous disorders. For 
this reason, three monoclonal an tibodies, previously characteri zed and 
found to bind to st reptococcal membranes, were reacted wi th sections 
of normal human skin and with acetone fixed cultured human cells 
which represented the major ce ll populations of human skin (keratin -
ocyte, fibroblast a nd endothelial). These monoclonal ant ibodies, 5428, 
4982, and 3622, were produced by hybridomas from fu sions of X63-
AG8654 murine myeloma cells and spleen cells from BALB/c mice 
immunized wi th group A streptococcal membranes. The cell lines 
examined were A-431 squamous carcinoma cells, human skin fibro-
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blasts, a nd two thrombomodulin producing cell lines. Immunofluores-
cence microscopy demonstrated distinct patte rns of staining for each 
monoclonal in both skin sections and fixed cells. Monoclona l ant ibody 
5428, previously shown to react wi th cardiac and skeletal muscle myosin 
as well as streptococcal membrane components, ex hibited nuclear 
binding in all specimens examined. It a lso appeared to bind to cysto-
skeletal elements in fixed cultured cells, except for the A-431 line. 
Western immunoblots of SDS solublized cell ext racts from endothelia l 
and fibrob last lines showed two major bands at 45K and lOOK daltons 
when reacted with monoclonal 5428, while a single band was noted at 
lOOK daltons when this an t ibody was reached with immunoblots of A-
43 1 cells. Human skin appears to have antigens which cross react wit h 
determinants of group A streptococc i. 
6. Cell Renewal in Human Epidermis. MARCELLE REGNIER, 
PIERRE VAIGOT, MI CHEL DAHMON, AND MICHEL PRUNIERAS, Dept. 
of Cell Biology, Centre International de Recherches Dermatologiques 
(C. I.R.D.) , Valbonne, France. 
T o understand t he process of cell renewal in human epidermis, one 
needs an accurate evaluation of t he growth potent ial of basal versus 
suprabasal cell populat ion. In the present study, human epidermal cell 
suspensions were stained wi t h propidium iodide. The cell cycle was 
analyzed wit h a fl ow cytometer and the cells belonging to the Go/G , S 
and G2/M fractions were sorted out directly on glass slides. An ant i-
kerat in monoclonal a ntibody (K1 1) reacting only wi th suprabasa l epi-
dermal layers and an ant ibody reacting with bullous pemphigoid ant i-
gen (BPA), a class ical marker of basa l cells (BC), were used to double 
label t he sorted ce lls. The results show t hat t he cycling cell pool of 
human epidermis is composed of two major subpopulations, one Kl 1-
BPA+ accoun t ing for 45.8 ± 6.7% and one and Kl, + BPA- account ing 
for 50.2 ± 7%. The number of cells in Go/G , S a nd G2/ M is practically 
the same in the two subpopulations (cycling pool* 3 to 4%). A third 
population of ce lls is both Kl , + BPA+. This small fraction accounts 
for 4.2 ± 1.6%. Surprisingly, this Kit+ BP A +population presents a n 
important cycling pool (20%). 
In conclusion, i) basal cells (BPA+) are heterogeneous, ii ) there 
exists a small population wi th a high cycling fraction, iii) t his subpop-
ulat ion conta ins kerat ins recognized by Kl, monoclonal a nt ibody. 
• Cycling pool: number of cells in S + G2/ M p hases. 
7. A Study of Ultrathin Froze n Sections of Epide rmal K e r a ti-
nocy tes in Human Skin. HIROYUKI S UZU KI AND SHIGEO KAKIMI 
Depts. of Dermatology and Anatomy, Nihon University School of 
Medicine, T okyo, J apan. 
Cryomicrotomy has fo r some t ime been considered to offer new 
possibili t ies for the elucidation of cellular line structure. T he present 
study set out to investigate the sui tabili ty of using cryomicrotomy and 
negative staining techniques fo r elect ron microscopic obse rvation of 
epidermal keratinocytes in human skin. Specimens taken from human 
skin were fixed in 2.5% glu ta raldehyde a nd frozen after immersion in 
sucrose. Ultrathin frozen sections cut with a cryomicrotome were 
negatively stained wi th 2% phosphoiangstic ac id, 1% uranyl acetate 
and 2% ammonium molybdate , and examined with an electron micro-
scope. The most distinctive features were t he fine structures of t he 
desmosomes. Fine filaments 7- 8 nm in diameter perpendicularly linked 
the tonofil ament bundle to the attachment plaque which was composed 
of an aggregation of gra nular and filamentous structures. Simila r fine 
filaments also linked t he attachment plaque to the cell membrane. In 
the lamellar granules (MCG), each lamellat.ed component was observed 
more clearly than in convent ional electron microscopy. Keratin fi la-
ments in the cornified cells often appeared as tubular pipe-li ke struc-
tures in cross section. These results indicate t hat cryomicrotomy of 
ult rathin frozen sections ca n produce images of the fine structure of 
cellular components such as desmosomes in human epidermal kerati-
nocytes that. a re not attainab le using convent ional techniques. 
8 . A Ne w Monoclona l Antibody to Purify and Cul ture Basal 
Keratinocytes . A. B. GOTTLI EB, D. N. POSNE'IT, T. H OHIKOSH I, 
M. K. CROW , L. MAYEH, AND 0 . M. CARTER, Laboratories of 
Investigat ive Dermatology a nd Immunology, The Rockefelle r Uni -
versity, New York, NY . 
We have made a new monoclonal ant ibody (Mab) EL-2, and used it 
with a simple rosetting procedure to purify and culture basal kerati-
nocytes. Immunoflourescence of cell suspensions and immunoperoxi-
dase staining of tissue sections demonstrate t hat E L-2 reacts with 
malignant ce ll lines, activated lymphocytes and monocytes, and basal 
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keratinocytes. Sequential immunoprecipitation studies demonstrate 
that Mab EL-2 and Mab 4F2 detect the same membrane protein. 
However, we have extended previous studies by making the new obser-
vation that both EL-2 and 4F2 react with cultured melanocytes and 
endothelial cells. 
Basal keratinocytes were purified from single-cell epidermal suspen-
sions by incubation with Mab EL-2 followed by rosetting with rabbit 
antimouse lgG antibodies covalently linked to bovine red blood cells. 
Rosetting (basal) keratinocytes were separated from EL-2 negative 
cells by Ficoll gradient cenrifugation. We obtained basal keratinocyte 
populations of >90% purity as assessed by reactivity with EL-2 and 
another basal keratinocyte-speci!lc Mab, HCL Langerhans ce ll , fibro-
blast and melanocyte contamination was negligible. Cultures of basal 
keratinocytes incorporated more 3 [H]-thymidine a nd conta ined more 
ce lls than cultures of unseparated keratinocytes. 
Cultures of purified basal keratinocytes are being used as grafts in 
patients with non healing wounds and wi ll be important in biochemical 
and functional studies of normal skin . EL-2 is being used to characterize 
disorders of keratinocyte proliferation such as psoriasis. 
9 . Identification of Human Fetal Periderm with a Monoclonal 
Antibody. A. T. LANE, M. NEG I, AND L. A. GOLDSM ITH , Derma-
tology Un it , University of Rochester School of Medicine and Den-
t istry, Rochester, NY . 
Human fetal periderm forms a transient covering over the developing 
epiderm is from the l st to 6th month of human fetal development. We 
have developed an lgM mouse monoclonal antibody, Peri 1, which 
specifically stains human fetal periderm by indirect immunofluores-
cence. Characte rization of the complimentary antigen identifies a 36kd 
protein on immunoblot. The ant igen is soluble in SDS and mercapto-
ethanol. This a ntigen is absent from human fetal skin afte r 6 months 
gestation, human foreskin and adult skin by indirect immunofluores-
cence. Human foreskin organ explant keratinocytes within 24 hours in 
cu lture with definite expression on actively growing keratinocytes at 
48 hours and late r. Although human fetal skin at term does not express 
this antigen , human amnion expresses the antigen during fetal devel-
opment and at term. Immunofluorescent studies of monolayers of 
human keratinocytes identifies the antigen to be intracellular, concen-
trated around the periphery of the ce lls in a pattern different from 
cytokeratins, vimentin or actin . 
Peri 1 represents a monoclonal antibody for an epidermal antigen 
that is expressed in very early fetal development, not synthesized in 
neonatal or adult tissue but is re-expressed in epidermal ce ll culture. 
Further evalua tion of this antigen will increase our information of 
periderm function a nd keratinocyte changes in epidermal cell culture. 
10. Growth Factors in Blood Platelets that Support and Stim-
ulate Epidermal Cell Outgrowth in Skin Explants. P. A. HEBDA 
AND W. H. EAGLSTEIN, Dept. of Dermatology, University of Pitts-
burgh , Pittsburgh, PA. 
Platelets contain growth facto rs (GFs) for dermal components in -
cluding fibroblasts and smooth muscle ce lls, and it is thought that 
these factors may be important wound healing signals. We previously 
demonstrated that. plate lets also contain GFs for epidermal cells. We 
now report the partial fractionation of these epidermal factors. For th is 
work we used explants, prepared from 0.3 mm thick electrokeratome-
excised pig skin , to study the effect of platelet fraction s on epidermal 
cell outgrowth , which serves as an in vitro model for epidermal wound 
healing. Explants were cultured with 0, l or 5% feta l bovine serum 
(FBS) and platelet fractions were prepared by 1) heat ing at 100'C for 
2 min or 5 min and 2) ultra fil tration that nomina lly excludes above 10 
kdaltons or 30 kdaltons. Control cultures were grown with FBS alone. 
The platelet homoge nate contained a component that enabled explants 
to grow without FBS, to the same extent as FBS controls. This 
"viability GF" was stable at neutral pH at lOO' C for 2 min but not 5 
min, was partitioned into the >30 kdalton fraction, and by these 
criter ion is similar to Epibolin and Serum Spreading Factor. The 
plaLelet. homogenate also contained a component that enhanced the 
rate of epidermal outgrowth in the presence of FBS or the "viability 
GF." This "stimulatory GF" was inactiva ted at neutral pH , 100' C for 
5 min, was contained in the 10- 30 kdalton fraction, and by these 
properties is similar to Transform in g GF-,B and P latelet-derived Epi-
dermal GF Variant. These studies show that plate lets contain GFs that 
may be involved in the regulation of epidermal, as well as dermal, 
wound healing events. Such facto rs have potential applicat ions for 
wound management . 
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11. Unusual Cell Function of Dermal Fibroblasts Derived from 
Werner's Syndrome. ATSUSHI HATAMOCHI , KOJI TAKEDA, AND 
HtROAKI UEKI, Dept. of Dermatology, Kawasaki Medical School, 
Okayama, Japan. 
Werner's syndrome, a premature aging disorder, is much different 
in clinical characteristics from normal aging. To ascertain these differ-
ences we compared the cell function of fibroblasts derived from Wer-
ner' s syndrome to the cell funct ion of fibroblasts from normal aging. 
Collagen synthesis, glycosaminoglycans synthesis and fibronectin (FN) 
were determined on dermal fibroblasts from both Werner's syndrome 
and the normal control sample. These samples matched according to 
age, sex and biopsy site. The tota l synthesized protein was determined 
by the incorporation of 3H-proline, and the synthesized collagenous 
protein was measured as labeled hydroxyproline content in the cell 
layer and medium. Glycosaminoglycans synthesis was measured by the 
incorporation of "H-glucosamine. FN released to the medium was 
measured using enzyme-linked immunosorbent assay. In t he 9th pop-
ulation doubling level (PDL), the increased synthesis of total and 
collagenous protein of fibroblasts from Werner's syndrome was about 
three t imes as much as that of the control sample. In the 13th PDL, a 
similar result was also obtained. The incorporation of "H-glucosamine 
of fibrobl asts from Werner's syndrome, measured in the 15th PDL, 
was significantly higher than normal. Several changes in the cell 
function of fibroblasts with normal aging is already known: a decrease 
of collagen synthesis, an increase of released FN to the medium and so 
on. In our study, the collagen synthesis of fibroblasts from Werner's 
syndrome was higher than that of control sample and the released FN 
to the medium did not increase in fibroblasts from Werner's syndrome. 
These results revealed another factor funct ioning in fibroblasts from 
Werner's syndrome. This factor causes the changes of cell function. 
12. Biochemical Study on a Protein Unique to Cultured Cells 
from Angiofibroma of Tuberous Sclerosis. TAKASHI UMEDA, 
TOHRU HARA, TADAO NIIJIMA, YOSH IAKI KOMIYA*, TOMOKO TASH-
IRO*, AND YASUMASA JSHJBASHJt , Dept. of Urology, *Institute of 
Brain Research, and tDept. of Dermatology, Faculty of Medicine, 
University of Tokyo, Tokyo, Japan. 
Disoriented behavior of chromosomes has been described by Ishi-
bashi at division of cultured ce lls from angiofibroma of tuberous scle-
rosis. Chromosomes in the cells did not collect into a metaphase plate, 
and after extreme lagging, they either divided in to two or more daughter 
cells mostly in different sizes, or failed to divide, form ing multinu-
cleated giant cells. Therefore, a functional defect seems to be present 
in centromere-microtubule-centriole in the cells. To investigate bio-
chemical defect underlying these histochemical abnormalities, we have 
studied metabolism of cytoskeletal compositions of these cells. The 
cultured cells from angiofibromas were labe led with L-{"5S) methionine. 
After being washed, these cells were chased for 3 hrs. Compositions of 
the labelled protein were analysed by two-dimensional gel electropho-
resis with visualizat ion by f1uorography. Cultured fibroblast cells from 
normal skin and fibromatosis were chosen as controls. A protein unique 
to tuberous sc lerosis (Mr = 55,000, pf = 5.6) was found. This protein 
spot shifted to acidic side after 3 Ius chase. These findings suggest the 
presence of complex disorders of biochemical metabolism linking the 
functional defect in centromere-microtubule-centriole system in these 
cells. 
13. Cloning of Chick E lastin eDNA. SHINGO TAJIMA, lCHIRO 
TOKIM ITSU, TAKEJI NISH IKAWA , AND TOSHIO FUKASAWA*, Dept. of 
Dermatology and *Laboratory of Molecular Biology, Keio University 
School of Medicine, Tokyo, Japan . 
Elastin is a major component of connective t issue in aorta , lung and 
carti lage, and plays an important role to confer elasticity to these 
organs in the physiological state. In dermal connective tissue, elastin 
has been identified only by the histological method such as Elastica 
van Gieson staining and its presence has not been proven in terms of 
biochemistry. In order to study the metabolism of dermal elastin, we 
attempted to synthesize and clone elastin eDNA using RNA tropoelas-
tin, the precursor form of elastin, was shown to be actively synthesized 
in an organ cultu re of chick embryo, indicating predominant existence 
of elastin mRNA in that organ. Total RNA was then extracted from 
aorta from 10 day chick embryo. Elastin mRNA was concentrated by 
the oligo (dT) cellulose chromatography followed by the sucrose density 
gradient centrifugation. The amount of elastin mRNA was determined 
by the cell -free translation system of rabbit reticulocyte lysate. A eDNA 
library was successfully constructed with the partially purified elastin 
mRNA by the procedure of Okayama-Berg. An elastin eDNA molecule 
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with a size of approximate ly 1.5 Kb was obtained, which hydridi zed to 
24 S RNA in tota l RNA from chick aorta. The molecule had t he unique 
site fo r EcoRI , Pvull or Pstl. 
14. Monoclonal Antibody Recognizing Elastic Fiber Microfi-
bril. N. KAMBE, T. FUKAYA, M. MATSUMOTO, M. As o , K. ITO, AND 
K. HASHIMOTO, Dept. of Dermatology, Wayne State University, 
Det roit, MI and VAMC, Allen Park, MI. 
Monoclonal antibody against elastic fiber microfibril has not been 
reported. We produced a unique monoclonal ant ibody, NKH-1, which 
reacted wit h elastic tiber microfibri ls and dermal-epidermal junction 
(DEJ). Junctional in te rface substances were extracted from 1 M NaCI-
separated dermis with 8 M urea and 0.3 M beta- mercaptoethanol and 
used as an a ntigen. The spleen cells from the immunized mouse were 
fu sed wi th mouse SP2/0 myeloma cells employing hybridoma tech-
nique. With the im munoperox idase technique on frozen sections, 
NKH-1 stained the fine fibers oriented perpendicularly to DEJ in the 
most superficial laye r of the dermis and it also stained DEJ in granular 
patte rn. Immunoelectron microscopic study revealed that the reaction 
product for NKH- 1 was localized on t he microfibrils of papillary 
oxytalan fibers and peripheral microfibrill ar mant le surrounding the 
mature elastic fibers. Inte restingly, subbasa l lamina area was also 
stained. The polyclonal antibody to serum amyloid-P component 
(SAP), which is known to react with elastic fiber microfibril , stained 
on ly th icker fibers in papillary and reticular dermis, and DEJ was not 
stained. From these observations, we conclude t hat NKH -1 recognizes 
elastic fiber microfibils and is di ffe rent from anti-SAP antibody. It is 
suggested t hat elastic fiber microfibril -associated antigen also exists at 
DEJ along the basal lami na. 
In application to abnorma l condi t ions, it was found that elastic fibers 
in pseudoxanthoma elasticum were poorly ident ified with NKH-1. 
Inte restingly, a proliferation of thin elastic fiber could be demonstrated 
surrounding individual nests of in t radermal nevus. 
15. Disoriented Behavior of Chromosomes in Cell Division in 
Tuberous Sclerosis. YASUMASA ISHIBASHI , KAZUHIKO TAKEHARA, 
AND ATSUSHI K UK ITA, Dept. of Dermatology, Faculty of Medicine, 
University of Tokyo, Tokyo, Japan. 
Tuberous sc lerosis is a spec ific hereditary disease characte rized by 
appea rance of angiofibromas (AFs) on t he face, epileptic attacks and 
menta l retardation. Attention has long been paid to the a typical ce lls 
histologically observed in the stroma of AF as they may play a n 
important role in forming the les ions. For the purpose of clarifying the 
nature of these ce lls we have investigated DNA contents of the cells 
cultured from AFs using a flow cytotluorometer, and found that DNA 
histograms showed distinct abnormalities indicating unequal distribu -
t ion of DNA in ce lls. The possibili ty of abnormal DNA content in ce lls 
was further reconfirmed by electron microscopic and immunofluores-
cent investigations. Namely, in ce ll division, chromosomes in t hese 
cells d id not seem to collect into a metaphase plate, and afte r extreme 
lagging, t hey fi nally either divided into two or more daughte r cells 
mostly in different sizes, or failed to divide, formin g mul tmucleated 
giant ce lls. Immunofluorescent techniques using ant i-DNA ant ibody 
clearly demonstrated the disturbed divisions of chromosomes. Electron 
microscopic observat ions of mitotic figures clarified disoriented ar-
ra ngements of chromosomes associated with the presence of abundant 
microtubules most of which see med to be unrelated to kinetochores of chromosome~. From these findin gs we concluded that a func t ional 
defect is present in "cent romere- microtubule-centriole system" in the 
ce lls. 
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1. Quantitative Testosterone Stimulation of the Hamster 
Flank Organ Using Silastic Capsules : Response of Androgen-
dependent ha ir. A. W. LUC KY, J. McGU IRE, E. NYDORF, G. HAL-
PERT, AND B. NuCK, Depts. of Dermatology, University of Cincinnati 
College of Medicine, Cincinnat i, OH, and Yale University School of 
Medicine, New Haven, CT. 
We have studied the response of hair in the fem ale Golden Syrian 
hamster fla nk organ by implant ing 0.25 to 2.0 em silastic capsules filled 
wit h crysta lline testoste rone (T) subcuta neously. Hair dia meters were 
measured on paraffin sections cut from the center of the nank organ. 
Mean hair diameter increased maximally from 24 ± 14 f.LITI to 45 ± 27 
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f.Lln (p < 0.001) using the smallest T capsule for six weeks. Maximal 
growth of pigment and sebaceous gland was achieved with a 1 em 
capsule. Mean hair diameters adjacent to, but outside the sebaceous 
gland were not s ignificantly affected by T . T caused a shi ft of hair 
diameter distribution: small (<40 f.LID) hai rs decreased from 85% to 
60%, whereas medium and large (>80 f.LID) hairs increased from 15% to 
25% and from 0% to 15% respectively. The density of hairs under the 
sebaceous gland was unchanged during three weeks of T stimulation 
with a 1 em capsule, a lthough mean hair diameter and sebaceous gland 
size increased. T opical progesterone, 2.5 mg daily, part ially inhibited 
hair diameter increase. 
We conclude t hat 1) s ilastic capsules filled wit h T can provide a 
quantitative and cont inuous release of androgen; 2) hair diameter is 
more sensit ive than sebaceous gla nd or pigment toT; 3) ha ir diameter 
increase is specific for hai rs directly under the sebaceous gland; and 4) 
T does not alter hair density. T hese new methods for delivering 
androgen and assessing hair response should be useful in studying of 
the effect of androgens and ant i-androgens on hai r. 
2- Sebaceous Gland Hyperplasia on Rabbit Pinna Induced by 
Topically Applied Tetradecane. MASAAKI ITO, KATSU HIRO Mo-
TOYOSHI, MEGU MI SUZUK I, FUMIKO SAKAMOTO, THOMOHIRO MA-
RUYAMA , AND YOS HIO SATO, Dept. of Dermatology, Niigata Univer-
sity School of Medicine, Niigata, J apan. 
To investigate the histological a nd ult rastructural changes of the 
sebaceous glands in t he experimental comedogenesis on rabbi t pinna 
model was t he purpose of this study. P urified tetradecane was inuncted 
on the ventral aspect of rabbi t pinnas once a day for a week. Histolog-
ically, a marked hyperplasia of sebaceous glands, epidermis and fo llic-
ular epithelium was seen. These remarkably enlarged sebaceous glands 
were exam ined with N-( 7-dimethyla min o-4- methy l- 3-coumarinyl) -
maleimide (DA CM) staining method and transmission electron micro-
scope (TEM). By DACM staining, normal distribut ion patte rns of SH 
and SS were seen in the peripheral to differentiating layers in the 
hyperplastic sebaceous glands. In the terminally differentiated laye r, 
the brilliant SH-fluorescence was gradually decreased and t he SS-
fluorescence was gradually increased in intensity, indicating that the 
most SH groups in the sebaceous cells were converted to SS linkages 
before holocrine secretion . By TEM, several cell layers of undifferen-
t iated sebaceous ce lls were observed at t he periphery of the large 
sebaceous gla nd. T he different iating sebaceous cells produced a large 
number of lipid droplets, which were produced in eit her rough or smooth 
endoplasmic reticulum . These cells were abrupt ly converted in to ho-
mogeneously electron dense ce lls wh ich form ed several layers. These 
homogeneous cells gradually lost t he electron density before holocrine 
secretion. This is the first report of the sebaceous hyperplasia induced 
by a topica lly applied substance on skin surface, except fo r androgens. 
The hyperplastic sebaceous glands could serve as a model for investi-
gations of sebaceous cell different iation and lip id formation. 
3 _ A Potent Topical Steroid with Less Systemic Side Effect, 
Hydrocortisone 17-Butyrate 21-Propionate (HBP). SuSUMU 
0TOMO, MAKOTO MURAMATSU, S HOH EI HI GUC HI , YASUO OZAWA, 
AND IK UO KOYAMA, Research Center, Taisho Pha rmaceut ical Co. 
Ltd. , Ohmiya, Saitama, Japan. 
HBP, which we have recently developed, has a potent anti -inf1am-
matory effect wit hout significant systemic influences by topical admin -
istration because upon t ransferring to circulation it is eas ily met.abo-
lized to de-esterified steroid. To clarify t he mechanism of its potent 
local effect, we have studied a ffini ty to steroid receptor, cell adsorption, 
metabolism and distribu t ing of HBP. T he binding affin ity of HBP to 
steroid receptor was much stronger than that of hydrocortisone and 
almost equal to that of hydrocorti sone 17-butyrate(HB). In t he cell 
absorption study, HBP was adsorbed to polymorphonuclear ce lls more 
strongly t han HB and betamethasone 17-valerate(BV) in vit ro using 
rat peri toneal exudate cells. HBP was also distribu ted mainly in the 
horny layer in the rat and dog skins. HBP was hardly metabolized in 
horny layer but in viable epidermal layers, it was de-este rified to 17-
monoester steroid t hough about 15% and 50% of steroid in the viable 
epidermis existed as unesterified steroid in rats and dogs respectively. 
In autoradiographic study, by applying radioactive HBP and HB to rat 
skin, it was revea led t hat more radioactive HBP was found in the 
malpighian layer t han HB. From t hese results obtained, it. was con-
cluded t hat the characteristic features of HBP were 1) rap id percuta-
neous absorption, 2) strong affini ty to steroid receptor, 3) efficient 
distribution in t he viable epidermal layers and in the inflammatory 
cells. 
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4 . Effects of an 8-Week Dietary S upplementation of Eicosa-
pentaenoic Acid in Serum , PMNs and Epidermal Fatty Acids 
of Psoriatic Subjects. V. A. ZIBOH, C. MILLER, K. KRAGBALLE, 
K. COHEN, C. N. ELLIS, AND J . J. VOORHEES, Depts. of Dermatol-
ogy, School of Medicine, University of California, Davis, CA, and 
School of Medicine, Un iversity of Michigan, Ann Arbor, MI. 
It is known that skin from psoriatic patients generates excessive 
lipoxygenase products from arachidonic ac id (AA). Since eicosapentae-
noic ac id (EPA) has previously been reported to in hibi t plate let aggre-
gation by competing wit h AA metabolism via t he cyclooxygenase path-
ways, we were prompted to examine the effect of a diet rich in this FA 
on psoriasis to test whether dietary EPA could decrease generation of 
lipoxygenase products and alleviate the disease. Twelve adult patients 
with stable psoriasis vulgaris involving > 10% of body surface were 
therefore fed a diet supplemented wi t h 60- 80 ml of fis h oil (containing 
by weight 10% AA, 16.7 % EPA and 10.6% docosahexaenoic ac id 
(DCHA, 22:6, n3) per day for 8 weeks. Samples of serum, PMNs, skin 
(I a nd UN) were taken prior to dietary intake and at 2-weekly in te rvals 
up to 8 weeks. Total lipids from each specimen was extracted by 
chloroform/methanol (2:1) mixture, and t ransesterified overnight with 
methanolic- HCl to ge nerate fatty ac id methyl esters (FAMEs). T he 
FAMEs were separated by gas liqu id chromatography. Our data re-
vealed striki ng uptakes of t he n-3 fatty ac id series (C20:5 and C22:6), 
and a decrease in the 18:2n6 ac id into the various samples during the 
8-week dietary period. Alt hough t here was only a negligible decrease in 
t he level of 20:4 n6 in these sa mples, patients with elevated ratios of 
20:5n3/20:4n6 and 20:5n3/22:6n3 in involved (!) skin samples demon -
strated cli nical improvement of t heir psorias is. These findings under-
score the necessity of further studies in to t he role of dietary polyun-
saturated fatty ac id in t he pathophysiology of psoriasis. 
5. The Effect of 12-0-Tetra decanoylphorbol-13-acetate (TP A) 
on Membrane Phospholipid Metabolism of Human Keratino-
cytes in Culture. V. DELEO, S. SCHEIDE, H. HORLICK, AND D. 
HA NSON, Columbia University, New York , NY. 
The tumor promoter TPA stimulates proliferation in intact mouse 
epidermis and in murine keratinocytes in culture. While intact human 
epide rmis responds simila rly to t his agent, growth of human keratino-
cytes in cul ture is inhibited by TPA. Si nce proliferation in the murine 
systems is thought to be mediated by TP A induced hydrolysis of 
arachidonic acid from membrane phospholipids (phospholipase A2 
activation), we examined t he effect of this agent on the phospholipid 
metabolism of human keratinocytes in culture. Human keratinocytes 
were grown in dishes and maintained in Keratinocyte Growt h Medium 
with 10% fetal calf Re rum (KGM + 10). At confluency cells were 
labelled with eit her [3H] arachidon ic acid (AA) or [3H) choline (Ch) 
211 Ci/ ml in KGM + 10. After 24 hours, t he cells were washed with 
KGM without serum (KGM + 0) and treated with KGM + 0 containing 
TPA in DMSO (1pg-11Lg/ml) or DMSO alone (contro l). After 3 hours 
aliquots of media were assayed for release of radiolabel by liquid 
scintillation. Cells prelabeled with [3H]AA responded to very high 
co ncentrations (l!Lg/ml) of TPA wit h only minimal release of label-
118.3 ± 5.5 perce nt of cont rol (x ± SEM, N = 9). Conversely, cells 
prelabeled with [3H] Ch responded to t he same concentrat ion of TPA 
with a marked re lease of label-364 ± 25 percent of cont rol (N = 3). 
T hese data indicate that whi le T PA is active. in altering cellular 
membrane metabolism (C h release), such perturbations do not resu lt 
in the hydrolysis of AA from membrane phospholipids of these cells. 
These findin gs suggest that the lack of a TPA-induced proli ferative 
response in human keratinocyte cul tures is due to the inability of this 
agent to stimulate phospholipase A2 activity in such systems. 
6 . Serum Retinol-binding Protein Species in Human Epider-
mis. G. SIEGENTHALER, ,J -H. SAURAT, L. DIDIERJEAN, D. GRAND, 
AND R. HOTZ, Clinique de Dermatologie, H6pital Cantonal Univer-
sita ire, Geneva, Switzerland. 
Se rum retinol-binding protein (sRBP) is the specific vector for the 
transport of ret inol (R) to t he target ce lls. It has been suggested that 
on binding to its membrane receptor, sHBP gives up H and becomes 
structurally modified: the apo-sRBP. Only holo-sRBP can interact 
with t ransthyretin (TTR). No information is avai lable about the pres-
ence of the two forms ha lo-and apo-sHBP in the tissue and pa rticularly 
in human epidermis. Besides its t heoretical importance for membrane 
receptor concept th is problem is of technical interest. When analysing 
the cellular retinoid-binding proteins (CHABP and CRBP) by radio-
binding assay, sHBP can be a contaminant. 
No rmal (Heat Separated) Epiderm is (N HSE) as well as Normal 
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(NKS) and Psoriatic (PKS) Keratomised (280 I' m) Skin samples were 
studied for sRBP species content with three different techniques. a) 
100 K X g supernatants were incubated with '3HR. Binding activit ies 
from gel iil t ration eluate were submitted to an affini ty column with 
TTR coupled to Sepharose: no detectable (NHSE and NKS) or only 
trace amounts (PKS) of aHH-sHBP bound to the TTR were found. b) 
In vit ro sRBP has practica lly the same binding affinity for R and 
retinoic ac id (RA) . Thus "HHA bound to sRBP can be displaced by an 
excess of R. Only less than 20% of the 3HRA binding capacit ies in 
supernatant samples could be displaced by an excess of R, whereas 
more than 50% of t he 3HR binding activities could be displaced by RA, 
suggesting the presence of CRBP (F) rather than sRBP properties. c) 
Skin supernatant were submitted to PAGE and immunoblotted on 
nitrocellulose sheet, wit h a goat anti-human sRBP serum. Two bands, 
corresponding to the apo and halo form of the sRBP could be detected 
with the apo form being the major band. 
These results demonstrate that apo-sHBP is the major soluble form 
of sRBP in human epidermis and suggest t hat sRBP does not signifi -
cantly interfere with evaluation of CRABP and CHBP retinoid binding 
activit ies. 
7 . Vitamin A Binding Proteins in Human Epidermis, Dermis, 
Keratinocytes and Fibroblasts. R. E. GATES AND L. E. ALLRED, 
Dermal Research, Vanderbilt a nd V. A. Medical Center, Nashville, 
TN, and S.C. Johnson & Son, Racine, WI. 
While vitamin A deficiency dramatically increases the keratinization 
of epidermis, striking effects on dermis have not been reported. A 
similar difference in sensitivity is observed in vitro where terminal 
differentiation of keratinocytes is inhibi ted by vitamin A, whi le mor-
phology, saturation density or substrate adhes ion of normal human 
fibroblasts are not affected. Levels of cytoplasmic vitamin A binding 
proteins were determined in dermis and epidermis separated by dispase 
treating human neonate foreskin and in fibroblasts and keratinocytes 
cultured from dermis and epidermis. The amount of (3H]-retinol or 
r'H] -retinoic ac id specifically bound to cytosol proteins eluting in the 
5- to 30-kDa range from 9 em Biage! P-60 columns was used to 
quant itate relative amounts of cytoplasmic retinol binding protein 
(CRBP) or cytoplasmic retinoic acid binding protein (CRABP). Cyto-
sols from unt reated portions of skin had 75% of the CRBP or CRABP 
levels found in cytosols from dispase treated port ions of the same skin , 
suggesting that dispase t reatment improved homogenization of skin 
samples. CHABP levels were 5-10 fold higher than CRBP levels in 
whole skin, in sepa rated epidermis, in keratinocytes and in fibroblasts. 
Expressed as pmoles per mg of cytosol protein, amounts of CRABP 
were 15.5 ± 5.2 (S.D.) for whole skin , 60.9 ± 13.6 for epidermis and 
36.1 ± 7.0 for cultured keratinocytes. Amounts of CHABP in dermis 
and fibrob lasts were much lower being 2.4 ± 1.9 and 9.2 ± 2.0, 
respectively. Increased amounts of CRABP in epidermis and kerat i-
nocytes compa red to the amounts in dermis and fibroblasts correlate 
with the sensitivity of this cell type to vitamin A. 
8. Effects of Oral Contraceptives or Pregnancy on Hormone 
Binding in Nevi. DARREL ELLIS, Dept. of Dermatology, Vanderbilt 
University and V.A. Medical Centers, Nashville, TN. 
Nevi from women ta king oral contraceptives or who are pregnant 
may undergo clinical changes in color and size. An increase in mela-
noma in patients taking oral contracept ives has also been reported. 
Using a fluorescent estrogen and progesterone binding technique, 
melanocytic nevi were removed from women who were pregnant, less 
than one month postpartum, or taking oral contraceptives, and assayed 
for estrogen and progesterone binding. Nevi from seven women taking 
oral contracept ives, three women who were pregnant, and two women 
who were less than one month postpartum were studied. Binding 
specificity was studied using unlabeled diethylstilbestro l for estrogen 
binding, unlabeled progesterone for progesterone binding, and L-
DOPA. The assay detected specific estrogen and progesterone receptors 
as demonstrated by reversal or inhibition of binding by the appropriate 
unlabeled ligand. All nevi from these patients had markedly increased 
numbers of estrogen and progesterone binding cells. These findings 
contrast with acquired intradermal nevi from eleven women who were 
not pregnant or taking oral contraceptives, which had few or no 
detectable estrogen or progesterone binding cells. Conclusion: The 
increased hormone binding of nevi from pregnant women or women 
taking birth cont rol pills may relate to the apparent clinical respon-
siveness of melanocytic nevi to hormonal changes, or to the increased 
incidence of melanoma in women taking oral contraceptives. 
April1985 
9. Localization of Diffus ible Ele ments a nd Water in S kin. R. 
R. WARNER, M. C. MYERS, AND D. A. T AYLO R, Proctor and Gamble 
Co., Cincinnati, OH. 
We have used a nalytical electron microscopy to explore element a r.d 
water profil es in skin. The electron microprobe/analytical microscope 
can form a n image of specimen ultrastructure at high magnification 
and determine, quantitatively, t he distribu t ion of elements associated 
with t his ul t rastructure with a resolut ion of several hundred angstroms. 
Di ffusible substances can be ma inta ined and analyzed in their in-situ. 
locations wit h the use of ultra-cold sample preparative techniques. 
Water can also be quanti tatively measured wit hin submicron regions 
of a sampl e, providing a unique abili ty to measure, ce ll by cell, the 
water gradient across skin . Application of t his technology to skin has 
shown: an approxi mately linear gradient of wate r ac ross the stratum 
corneum (SC) with a large discont inui ty in water concent ration occur· 
ring at the SC-granulosum in terface; a barrier to topically applied zinc 
sal ts occurring midway through t he SC; la rge K, Na and Cl gradients 
start ing midway t hrough the SC and increasing to t he skin surface ; the 
virtual absence of K from the inner SC; and the virtual absence of P 
from t he ent ire SC. This technology should provide new opportuni t ies 
for correlative investigations of the structure and physiology of skin. 
10. Skin Calcium-binding Protein in Human Epidermis. L. 
DIDIERJ EAN , G. SIEGENTHA LER, C. HEIZMA NN*, AND J -H . SAURAT, 
Clinique de Dermatologie, Hopital Cantonal Universitare, Geneva, 
Switzerland, and • lnstitut fur P harmakologie and Biochemie, Univ-
ersitiit Zi.irich-lrchel, Zurich, Swi tzerland. 
An ant iserum directed against rat skin calcium-binding protein 
(SCaBP) specifically stained t he basal cells of human epidermis. This 
ant iserum was also used in a radioimmunoassay (JID 82, 533 1984) . 
The nature of this immunoreactive protein in human skin , however, 
has not been elucidated so far. 
Therefore human epidermis (heat separated for 1 min at + 52'C and 
homogenized in 13 mM Tris- HCL plus PMSF 10 ,.,g/ml) were separated 
on 1D SDS-PAGE and blotted onto nit rocellulose. Incubation wit h 
anti rat SCaB P serum revealed an immunoreaction only at MW of 12-
13 Kd. Analys is of t he same ext ract by 2D PAGE and immunoblotting 
showed a reaction with two components of identical MW of 12- 13 Kd 
but different pl of 3.5 a nd 3.8, respectively. 
S ince SCaBP and parvalbumin have very similar propert ies and 
occasionally have shown a fain t cross -reactivi ty under denaturing 
(SDS, but not under native condi t ions) it was necessary to determine 
if human epidermis contains one or the other or even both components. 
Sepa ration of human epidermis extract by HPLC on reverse phase 
supports showed a protein peak at the position of purified rat SCaBP 
but not of parvalbumi n, t he latter which could not be detected in skin 
extracts . This resul t is in agreement wit h the immunohistochemical (J . 
Bioi. Chem. 259, 5189 (1984) and biochemical (PANS, 81 (1 984) in 
press) results demonstrating the absence of pa rvalbumin in rat a nd 
human epidermis. 
In slices of PAGE separated epidermis extract, the calcium binding 
property of t he immunoreactive proteins was confirmed by competit ive 
displacement of ' 5Ca2+ binding peak by unlabeled CaH 
The combined resul ts demonstrate t he p resence of a SCaBP in 
human skin and fur ther experiments have to be carried out to explore 
its p recise role in t his t issue. 
11. Effect of E pide rmal Growth F actor on Phospha tidy linos i-
tol Turnover of Pig Epide rmis. TAKASI-li AOYAGI , HIDEKO SUVA, 
AND YUS I-10 MI UR A, Dept. of Dermatology, Hokka ido University 
School of Medicine, Sapporo, J apan. 
Our previous study suggests that epidermal growth factor (EGF) 
stimulated t he release of arachidonic ac id from membrane phospho-
lipids through the activation of phospholipase A2. In order to elucidate 
t he preceding process to enhance the activation of phospholipase A2, 
we studied t he effect of EGF on phosphatidylinosito l (PI) turnover of 
pig epidermis. P I turnover was moni tored eit her by ""Pi-incorporation 
in to phosphatidic ac id (PA) and P I, or by 3H -inositol-incorporation 
in to PI. "2P i-inco rporation in to PA and PI was significant ly stimulated 
by EGF at 5 min . "H-inositol-incorporation in to PI was also stimulated 
by EGF at 30 min and reached its maximum at 60 min. Stimulation by 
EGF on PI brea kdown or P I resynthesis was independent of external 
calcium. These resul ts indicate t hat EGF stimulated PI turnover 
(breakdown and resynthesis) of pig epidermis, although intermediate 
processes to lead to the ac tivation of phospholipase A2 by EGF follow· 
ing PI turnover was not fully documented. 
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12 . The E ffects of Ionophore A23187 on th e Cyclic-N ucleotide 
Levels . NAOKO KATO, HIDEKO SUVA, TAKASHI AOYAGI, YUSHO 
MI URA , AND KENNETH M. HALPRIN *, Dept. of Dermatology, H ok-
kaido University School of Medicine, Sapporo, J apan, and *Dept . of 
Dermatology, University of Miami, Miami, FL. 
Increased cycl ic GMP levels and a refractory epinephrine induced 
recepto r-adenylate cyclase-cycl ic AMP response in psoriatic epide rmis 
have been reported. Ionophore A23187 wit h Ca experimentally stimu-
lates the release of a rachidonic ac id and t he production of hydroxy 
fatty acids (HETE) t hrough t he activat ion of phospholipase A in 
various cell systems including epidermal keratinocytes. We investigated 
the effects of Ionophore and/ or inhibi tors of phospholipase A on the 
cyclic-nucleotides levels of pig epidermis with using floating system. 
Resul ts are as follows: (1) Ionophore stimulated t he accumulation of 
in t racellular cyclic GMP . (2) Mepacrine and hydrocort isone, inhibitors 
of phospholipase A, inhibited the accumulation of cyclic GMP induced 
by lonophore. (3) Epinephrine and prostagla ndin E-adenylate cyclase-
cyclic AMP response were decreased. 
We reached t he conclusion that activation of phospholipase A can 
reproduce both the cyclic GMP increase and the impaired epinephrine 
induced cyclic AMP response seen in psoriatic lesions. Inhibit ion of 
t his enzyme may be of t herapeut ic benefi t. 
13. Muscarinic Effects on Corneal Epit he lia l DNA a nd RNA 
Polymerases. LYNN A. DRAKE AND ANN M. COLLEY, Depts. of 
Dermatology and Opht halmology, E mory University School of Med-
icine, At lanta, GA. 
DNA and RNA polymerase activit ies in the purified nuclear fraction 
from cultured rabbit corneal epi thelial cells were assayed over a range 
of substrate (labeled dTT P or UT P) concent rations using calf t hymus 
DNA as template. Effects of carbamylcholine on polymerase activit ies 
were evaluated over a ra nge of drug concent rations including t hose 
saturating for muscarinic receptors. For nuclear DNA polymerase in 
cont rol incubations, Vmax = 18.9 ± 0.6 pmoljmg/protein/ min and Km 
= 29 ± 6 ,.,M. Control RNA polymerase had Vmax = 17.1 ± 2.3 pmolj 
mg/protein/ min and Km = 654 ± 68 nM. Nuclei from carbamyl-
choline-pretreated cells had Vmax = 49.4 ± 2.4 pmoljmg protein/ min, 
Km = 20 ± 3 ,.,M fo r DNA polymerase and Vmax = 40.8 ± 0.7 pmol/ 
mg protein/ min, Km = 641 ± 28 nM fo r RNA polymerase. For nuclei 
from un t reated cells assayed in t he presence of the drug, Vmax = 83.1 
± 1.6 pmol/ mg protein/ min , Km = 8 ± I,.,M for DNA polymerase and 
Vmax = 42.1 ± 0.4 pmol/mg protein/ min, Km = 671 ± 100 nM for 
RNA polymerase. Drug effects were blocked by atropine. Regression 
analysis of Hill plots for va riation of DNA polymerase activity wit h 
carbamylcholine concent ration revealed half-maximal activity at 8.2 
,.,M carbamylcholine. Hill plots of RNA polymerase activity as a 
function of carbamylcholine concentration indicated half-maximal ac-
tivi ty at 6.5 ,.,M. Mecha nisms by which carba mylcholine alters poly-
merase activi t ies will be discussed in relation to effects of the drug on 
nuclear enzymes of cyclic nucleotide metabolism a nd on cyclic nucleo-
t ide-dependent protein phosphorylation. 
14 . Accumulation a nd Release of Proteases by the Isolated 
Huma n Eccrine S w ea t G la nd Follow ing P ha rmacological 
Stimula tion in V it ro. H. YOKO ZEKI AND K. SATO, Marshall Der-
mato logy Research Laborato ries, University of Iowa College of Med-
icine, Iowa City, IA . 
Human eccrine sweat contains a va riety of proteolytic enzymes, 
however, their origin and physiological function remain unknown. 
Human eccrine sweat glands were isolated from biopsy skin specimens 
and incubated in I<rebs' Ringer bu ffe r (KRB at pH 7.4) at 37' C for up 
to 1 hour wit h or wi t hout addit ion of stimulants of sweat secretion (i.e., 
MCH, methacholine,and ISO, isoproterenol). P rotease activity was 
determined in both the incubation medium (KRB ) and glandular 
extracts (extracted first with KRB or Tris buffe red saline (T BS) and 
subsequent ly with 2M I<SCN ) by incubating aliquots of the extracts 
with Kabi S-series substrates. Upon stimulation wi t h MCH or ISO, 
sweat glands rapidly accumulate a variety of proteases but particularly 
S-2288 hydrolyzing enzymes (total serine proteases), peaking at 5 min 
in a dose-dependent a nd pharmacologically-specific ma nner. Release 
of proteases in to the incubation bath takes place at a much slower but 
steady rate. P rotease accumulation in the gland is inhibited by any 
agents or condi t ions which suppress sweat secretion , i.e. by inhibitors 
of sweat secretion, ouabain, furosemide, and in eit her Na+- or Cl- -free 
medium. MCH-induced, but not ISO-induced, protease accumulation 
is completely inhibi ted in Ca2+-free medium, as in sweat secretion by 
respective agonists. Isolated cystic fibrosis sweat glands, which lack 
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beta adrenergic responsive ness, responded normally to MCH but fa iled 
to respond to ISO. P rotease accumulation may involve protein synt he-
sis because it is inhibited by cyclohexamide and other inhibitors of 
protein synt hesis. T he int imate correlation between sweat secretion 
and protease accumulation suggests that it is in integral part of glan-
dular function during sweat secretion. 
15. The Mode of Action of Anthra lin: Antir espiratory Act ivity 
a nd Subcellula r Distribution in Cultured Huma n Keratino-
cytes. UWE REICHERT, RA INER SCH MIDT, AND BRAHAM SHROOT, 
Centre International de Recherches Dermatologiques (CIRD), Val-
bonne, France. 
T he molecular mode of action of the ant ipsoriatic drug ant hralin is 
far from being understood. Besides its inactivating effect on enzymes, 
it has been shown to inhibit DN A replication and to destroy mi tochon-
drial st rucLure. 
Using t he t ransformed human keratinocyte line SV -Kl4 (from B. 
Lane, London) and determining the " C-C0 2-production from U- " C-
glu tamine as a measure of respirato ry activity we could demonstrate 
that cellular respiration is a more sensit ive response to anthralin (ID50 
= 1 J.LM ) than 3H -thymidine incorporation (ID50 = 3 J.LM). Ant imycin 
A, a known mitochondr ial inhibitor behaves similarly. In cont rast, 
mitomycin C, or 8-methoxypsoralen in combination wit h UV A, only 
weakly affect respiration, but reduce markedly T dR incorporation. 
T hus mi tochondrial respiration is the primary target of anthralin 
action. 
Kinetic studies indicate that a short incubation period of the cells 
with ant hralin is sufficient to t rigger the full biologic response, but that 
it takes some hours before t he effect manifests itself (4 h after 10 min 
incubation with 3 J.LM). Subcellula r distribu t ion studies with 10-" C-
ant hralin demonstrate that during the contact time of 10 min the label 
becomes mainly associated with the plasma membrane, but with in-
creasing post- incubation t ime t here is an accumulation (88% afte r 5 h) 
in an in tracellular part iculate fraction which consists essent ially of 
mitochondria and lysosomes. Extraction of the cells and subcellula r 
components by organic solvents and subsequent analys is reveal that 
t here is no stable adduct formation of p roteins or lipids wi th anthralin 
and t hat the radioactivity is essent ially recovered in t he form of 
oxidation products. 
We conclude from our resul ts t hat the main action of ant hralin is 
membranotropic and that its ox idation products are preferably accu-
mulated in the mitochondria giving rise to an inhibit ion of cellular 
resp iration. 
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1. T he P r oliferative Response of Epide rma l Cells (EC) t o Con-
A a nd IL-2 is Restricted P redomina ntly to Thy -1+ Cells . P. 
R. BERGSTRESE R. J. L. NIXON-FULTON, AND R. E. TIGELAAR, Dept. 
of De rmatology, UT HSCD, Dallas, TX. 
Bone marrow-derived dendri tic ce lls bearing Thy-1 ant igen (Thy-1 
+ dEC) are known to populate normal mouse epidermis. Recent ly, 
short -term cul tures of EC, containing T hy-1 + dEC, la+ cells, and 
keratinocytes, have been observed to proliferate in response to Con A 
and IL-2. Two strategies were used to ident ify the phenotype of t hese 
proli ferating ce lls. In the first, tryps in -disaggregated EC from CBA 
mice were enriched to 30% T hy- 1+ and 10% la+ cells by lsolymph 
centugation and t hen cultured in 96- well U-plates with or without 2.5 
J.Lg/ml Con A and 5 U/ml IL-2. Cultures were pulsed wit h 3H -thymidine 
for the fin al 24 hr of a 96 hr period and cytocent rifuged onto slides. 
lmmu noperox idase staining with monoclonal ant i-Thy L2 or ant i-I a, 
fo llowed by autoradiography permi tted subsequent phenotyping of the 
proliferating cells. In unstimulated cul tures, 0.5% of cells were in active 
DNA synthesis; 80% of these cells ex hibited no detectable I a or Thy-1 
Vol. 84, No. 4 
ant igens. In cul tures containing Con A and IL-2, 25% of cells were in 
active synthesis, wit h >90% expressing Thy-1. By cont rast, no Ia+ 
cells were in active DNA synt hesis. In the second protocol, EC were 
separated wit h the flu orescence activated cell sorte r in to Thy-1 en-
riched (96- 99% Thy-1+) and 'I'hy-1 depleted (>1% Thy-1+) popula-
t ions. These cells were then cultured for 6 days with or wi thout Con A 
and IL-2. Significant proliferation (stimulation index > 10) was re-
stricted to Thy-1 enriched cells; Thy-1 depleted cells gave stimulation 
indices invariably <2. We conclude that from these studies that t he 
initial proliferative response to Con A and IL-2 is restricted predomi-
nantly to t hose epidermal ce lls which have been ident ified previously 
as Thy-l+dEC. 
2 . The Role of ET AF in Epidermial Cell Induced Con A-Driven 
T Cell Prolife ration . ANGELIKA BINDER, GEORG STEINER, LAURA 
STINGL, KLAUS WOLH' , AND GEORG STI NG L, Dept. of Dermatology 
I, University of Vienna, Vienna, Austria. 
In a previous study, we have shown that murine epidermal cells (EC) 
can reconstitu te Concanavalin A (Con A)-driven T cell proliferation. 
This function is dependent upon !a-bearing Langerhans cells (LC). 
This requirement for LC cannot be replaced by keratinocyte-derived 
ETAF (IL-l-like cytokine)-a finding which, however, does not exclude 
the possibility that ETAF may represent a second cri t ical signal for 
EC-induced T cell responses to Con A. 
For this purpose EC were gent ly prefixed wi th paraformaldehyde 
(P FA, 0.005-2%; lmin) and then assayed for their capacity to recon-
stitute ConA-driven T cell proli fe ration. Resul ts obtained revealed t hat 
highly purified lymph node T cells did not exhibi t measurable prolif-
eration when stimulated wit h eit her Con A (2.5- 10 J.Lg/ml) , Con A + 
ETAF (50U/ml) or Con A+ recombinant IL-2 (20U/ml). The response 
was restored by either un t reated EC or LC-enriched EC, whereas PFA 
t reatment of EC (wh ich leaves the ant i-Ia reactivity of LC unaltered) 
led to a dose-dependent reduction of the T cell response. Attempts to 
reconstitute the functional impairment of P FA-treated EC by the 
addit ion of exogenous ETAF showed that complete aboli t ion of T cell 
proliferation by PFA-concent rations. 
0.5% was not restored by addition of ETAF. When EC were t reated 
wi th PFA-concent rations of 0.5%, the diminished T cell response was 
partly reconstituted by exogenous ETAF. 
These findings indicate that ETAF/IL-1 may lead to an augmenta-
tion of accessory cell -dependent Con A-driven T cell proli fe ration but 
does not qualify as a crit ical second signal for t he activation of resting 
T cells. 
3. Cultured Keratinocytes Secr ete a S ubstance Which Inhibits 
Alloge neic L ymphocy te Prolifera tion. BRIAN J . NICKOLOF F,-T. 
Y. BASHAM, T. C. MERIGAN , AND V. B. MORH ENN , Dept . of Der-
matology and Div. oflnfectious Diseases, Stanford University School 
of Medicine, Stanfo rd, CA. 
To better understand the interaction of human epidermal cells and 
lymphocytes in vivo, we have studied the effect of fresh and cultured 
epidermal cells on the proliferation of all ogeneic peripheral blood 
mononuclear cells (PBML) in vitro. When cultured human keratino-
cytes (KCs) devoid of Langerhans cells (LCs) were induced to express 
HLA-DR by recombinant gamma inte rferon, and incubated wi t h allo-
genic PBML, no proliferation of t he PBML occurs. 
By cont rast, when fres h epidermal cell suspensions (co nta ining 1-
3% LCs) are coincubated with allogeneic PBML, ~'H-thymidine incor-
poration increase (40,000 cpm over background) after 7 days (5 x 10' 
epidermal cells, 5 x 10' lymphocytes, 2 J.LCi/ ml "H -thymidine). T o 
explain this diffe rence between fresh and cul tured cells, we investigated 
the possible production of an inhibitory factor by cultured un t reated 
KCs. 
When approximately 5 X 10' KCs growing on collagen-coated micro-
titer wells are incubated wi th 5 x 10' stimulator plus responder PBMLs, 
the expected mixed lymphocyte reaction (MLR), which in the absence 
of KCs produced 25,000 cpm, was reduced by 90%. Also, 24 hour 
keratinocyte condit ioned medium inhibi ts the MLR. The ability of 
cul tured KCs to inhibi t the MLR could not be reversed by 1. pre-
incubation of the KCs wit h indomethacin (3 x 10-" M), 2. addition of 
ant i-alpha, beta and gamma interferon ant ibodies, 3. overnight dialys is. 
Thus it appears that KCs produce fac tors which stimulate (ETAF) and 
inhibi t lymphocyte proliferation. 
4. Intrace llular (or Membrane Bound) ILl is P r esent in Nor-
ma l Human Epidermis. C. HAUSER, J -H. SAURAT, AND J -M. 
DAYER*, Clinique de Dermatologie and • Division d' lmmunologie et 
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d'Allergologie, Department de Medecine, H6pita l Cantonal Univer-
sita ire, Geneva, Switze rland. 
We previously found that factors which stimulate PGE2 and colla-
genase of derma l fibrobl asts a re present in cell-lysates and condi t ioned 
media of cul tured huma n epidermal cells (J.J .D. 82: 564, 1984). These 
factors share some phys ico-chemica l characteristics of ILL We have 
investiga ted the existence of s imilar facto rs in ex vivo freshly prepared 
epidermis. Suction blister roots and heat separated epidermis obta ined 
from cosmetic surgery skin were used as sta rt ing mate ria l to search for 
P GE2- and collagenase-stimulating activities. Suction blister roofs 
raised on heal thy young individuals were cut off, ext racted, dia lyzed 
and tested on dermal fi broblasts for the stimulation of P GE2 and 
collagenase. T he resul ts showed that suction blister epidermis ext racts 
of 5/5 individua ls produced P GE 2- and collagenease-stimulating activ-
it ies (PGE2: 34.2- 108.3 ng/ml , collagenase: 3.04-4.2 units/ml: medium 
alone PGE2: < 1.0 ng/ml: collagenase: 0.2 units/ml) . In addition, an 
extract from heat separated epidermis (52· C, 1 min) stimulated both 
fibroblast PGE2 and collagenase. Molecular seize exclusion chromatog-
raphy (Ult rogel AcA 54) of heat separated epidermis yielded peaks 
corresponding to MW of - 15 and - 35 Kd. 
These resul ts suggest that normal human epidermis conta ins int ra-
cellular or membrane bound factors which stimulate P GE2 and colla-
genase of dermal fibroblasts and which resemble ILL 
5 . Macrophage-derived Interleukin 1 Activity in Atopic Der-
matitis. MASAKO MIZOGUC HI , SH UICHI FURUSAWA, SHOKO 
OK!TSU*, AND KAZ UYA YOSHINO*, Depts. of Dermatology and * P e-
diatrics, Teikyo University School of Medicine, T okyo, Japan. 
Patients wi th a topic dermati t is (AD) exhibi t skin infection suscep-
t ibili ty a nd defective delayed type hypersensitivi ty . In order to study 
t he relationship between t hese immune abnormali ty and macrophage 
function, we studied in te rleukin 1 (IL I ) which is a macrophage-derived 
protein and modulates many immune responses, such as host defense 
against infection or T cell prolifera tion through t he induction of 
interleuki n 2. Culture supernatants of lipopolysaccharide-stimulated 
peripheral blood monocytes (macrophages) from 12 AD patients and 
10 age matched normal controls were used as IL 1 source. High pressure 
liquid chromotography-purified IL 1 (cul ture supernatant) were also 
used. IL 1 activity was assayed by adding the superna tants to cul tures 
of C3H/ He.J mouse thymocytes (1.5 X 106 ce lls/well) wi th phytohem -
agglu t inin (PHA) for 72 hrs. After a 6-hr pulse with (''H) t hymidine, 
ce lls were harvested and counted for incorporat ion of radioactivi ty. 
T he mean value of lL 1 activity (stimulation index (SJ) 9.3 ± 2.7) from 
macrophages of AD patients was significant ly lower t han t hat (SI = 
12.1 ± 2.9) of normal cont rols. The patients who had low IL 1 activity 
showed defective lymphocyte prolifera tion in vi t ro in the presence of 
P HA or other mitogens. However, there was no significant correlat ion 
between IL 1 activi ty a nd the severi ty of AD. Nevertheless, low IL 1 
activity suggests defect ive macrophage fun ction and might accoun t fo r 
some immune reactions in AD. 
6. In Vivo Chemotactic Activity of Epide rmal Cell-derived 
Thy mocyte Activa ting Factor (ETAF) in the Mouse . R. D. 
GRA NSTEIN , R. J . MARGOLI S, AND D. N . SAUDER*, Dept .. of Der-
matology, Ha rva rd Medical School and Massachusetts General Hos-
pital, Boston, MA , and * Div. of Dermato logy, McMaste r University, 
Ha mil ton, Onta rio, Canada. 
Keratinocytes secrete a cytokine te rmed ETAF that has a mul t iplic-
ity of functions including in vitro chemotactic activity. In this study in 
uiuo chemotactic act ivi ty of ETAF was assessed. ETAF was prepared 
from cul ture superna tant of normal keratinocytes and purified by 
ul t rafil t ration and Sephadex G 100 chromatography. In other studies, 
ETAF was fur ther purified by high performance liquid chromatogra-
phy. 0.05 ml of ETAF in phosphate buffered saline (PBS) was injected 
subcutaneously (SC) into the left hind footpad of BALB/c mice while 
t he right was injec ted wi th PBS as a control. Nont reated mice served 
as a n addi t ional cont rol. Mice were sacrificed at various t ime intervals 
and footpad skin was processed for rout ine light microscopy. Inflam -
matory cells infiltrating t he dermis and subcutaneous t issue were 
coun ted in 4 areas in each tissue section. Compared to cont rols (which 
were not significantly different from uninjected mice at any t ime poin t), 
a significant accumulation of neut rophils was seen (ETAF vs media) 
at 1 h (561 ce lls/ mm 2 ± 148 SEM vs 89 ± 15, p = 0.041) wit h peak 
accumulati on a t 8 hr (3,138 ± 133 vs 122 ± 15, p < 0.001) and 
disappearance by 72 hr (76 ± 43 vs 97 ± 25, p = 0.800) . As early as 1 
hr margination of neutrophils wi thin dermal vesse ls was appa rent. 
Significant mononuclea r ce ll in fi ltrat ion was also present with s imilar 
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kinetics, a lthough tota l accumulat ion was less t han that of neut rophils. 
These effects were also seen in C3H/ HeJ mice, thus excluding endo-
toxin contamination as a cause of these findings. The resul ts of this 
study demonst rate the in vivo chemotactic propert ies of ETAF for 
neutrophils and provide an important new model for localized inflam-
matory processes in the skin. 
7. Human Epidermal Cell Production of a Natural Killer Cell 
Activity Augmenting Factor (ENKAF) Which is Distinct from 
ETAF/ILI, IL2 and IFN. MICHAEL MrCKSCHE, MICHEL COLOT, 
ANDREAS KOCK, AND THOMAS A. LUG ER, Dept. of Dermatology II 
and Inst itu te of Applied and Experimental Oncology, University of 
Vienna, Vienna, Austria. 
Increasing evidence suggests t hat natural killer (NK ) cells play an 
important role in host defense mechanisms. Epidermal cells (EC) 
recent ly have been demonstrated to release an Interleukin 1 (ILl ) like 
immunoregulating cytokine (ETAF). Because ILl together wi th In te r-
leukin (2(1L2) or Interferon (IFN) synergistically enhances NK cell 
activi ty, the effect of ETAF conta ining E C and squamous carcinoma 
cell line (SCC) supernatants on NK cell activity was investigated. 
Large granular lymphocytes (LGL, NK cells) were purified by discon-
t inuous percoll gradient cent rifugation. Using a "Cr-release assay wit h 
K 562 erythroleukemia cells as targets, EC and SCC derived superna-
tants itself were able to augmented NK cell activi ty. Nei ther EC nor 
SCC supernata nts contained IL2 or IFN activity. In cont rast ILl 
conta ining supernatants did not affect NK cell activity. For biochemical 
characteri zation high pressure liquid chromatography (HP LC) was 
performed. ENKAF like ETAF has a molecula r weight between 25 and 
10 Kd. Upon reverse phase HPLC ENKAF eluted separated from 
ETAF. Active ce ll metabolism of lymphocytes was necessary for EN -
KAF induced augmentation of NK cell activity. The number of LGL 
binding to K 562 was not affected by ENKAF, but the frequency of 
dead conjugated target cells was increased by pretreatment wi th EN-
KAF. In contrast to ETAF, E NKAF was not chemotactic for polymor-
phonuclear granulocytes, a lt hough it enhanced the motili ty of LGL. 
Additional incubation of LGL with ETAF did not further increase 
ENKAF mediated augmentation of NK activi ty. These findin gs dem-
onstrate that EC release an addit ional mediator which augments NK 
cell activi ty, but is dis~inct from ETAF/ IL1 , IL2 and IFN and thereby 
may mediate t he actiVIty of cytotoxic cells. 
8. Immunological Properties of an Epide rmal Cell De rived 
Ly mphocy te Diffe rentiating Factor (ELDIF). J . F. NICOLAS, 
D. KAISERLIAN , M. FAURE, I. GIGLI , AND J. TH!VOLET, Div. of 
Dermatology, H6pi ta l E. Herriott, Lyon, France, Div. of Im munol-
ogy, . Hopi ta l Necker, P ari s, France, and Div. of Dermatology, Uni-
versity of Cah fo rma, San Diego, CA. 
We have recent ly described a lymphocyte di ffe rent iating facto r 
(ELDIF), produced by cultured human kerat inocytes. ELDfF is distinct 
fro~ prostaglandins, ETAF, the well defined thymic hormones t hy-
muhn , thymopoietm , and thymosin n l. It does not display any ILl, 
IL2 _a nd IL3 activity. ELDIF is responsible, in a rosette bioassay, for 
the mduct 10n of the Thy 1 membrane ant igen on T cell p recursors. In 
order to study the effect of ELDIF on lymphocyte proli fe rative re-
sponses we concentrated ELDIF activity and eliminated other soluble 
factors known to exhibit immunological propert ies, by pass ing a 14 day 
old epidermal cell culture (ECC) supernatant through a Bio-Gel P2 
column. The effect of both, crude ECC supernatants and semi-purified 
ELDIF was tested in a lectin induced lymphocyte proliferative assay. 
In these experiments, ELDIF great ly inhibited the proliferative re-
sponse of spleen lymphocytes to Con A, PHA and LPS. T his inhibit ion 
was dose dependent and not due to a tox ic effect, since the viabili ty of 
the lymphocytes was not a ffected by ELDfF t reatment. In association 
wit h t he inhibitory effect of ELDIF on lymphocyte proli fe ration a 
marked decrease in IL2 production by Con A stimulated spleen c~ll s 
was noted. 
Thus, _E_LDlF, which displays T lymphocyte maturation activi ty, 
also exhibits a potent suppression of lymphocyte proliferative re-
sponses. Such results suggest that ELDIF may play an important role 
in t he regulat ion of cutaneous inflammatory reactions. 
9. Proliferating Human Ke ratinocy tes Contain Interferon in 
the Absence of Viral Infection. M. YAAR, A. V. PALLERONI*, AND 
B. A. GILCHREST, USDA Human Nut ri tion Research Center on 
Aging at Tufts University, Boston, MA, and • Dept. of Experi mental 
and Applied Biology, Hoffmann-La Roche, Nut ley, NJ. 
Like many other cells , human keratinocytes (HK) are known to 
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make interferon (IF) in response to viral infection and to be reversibly 
growth inhibited by exogenous IF in vitro. In order to determine 
whether IF might participate in HK growt h regulation in normal skin, 
studies were undertaken to detect epidermal IF in the absence of viral 
infection or other recognized exogenous sti mulus. Cross sections of 15 
normal human skin specimens, oral mucosa, and stratified epidermal 
keratinocyte cul tures grown in a serum-free system were incubated 
with rabbit serum containing a ntibodies to cloned human alpha-A-IF, 
then with fluorescin tagged goat anti-rabbit IgG. In all instances, strong 
positive staining was uniformly present in t he basal cell layer wit h 
occasional weaker staining in t he first few suprabasilar layers, while 
control specimens incubated with pre-immune serum were negative. 
To assess the prevalance of IF in body tissues, healthy BALB/cByJ 
mice were sacrificed and tissue sections processed as above. Murine 
skin and esophagus showed basa l epidermal staining identical to that 
of human skin , whi le non -mi totic t issues including brain, kidney, liver, 
and muscle were negative. These experiments establish that IF is 
present in the proli ferative compartment of normal epidermis in vivo 
and in vitro and suggest that non-virally infected HK may synthesize 
IF. The combined data a re consistent with a role for IF as a physiologic 
negative growth modulator or chalone in human skin. 
10. Gamma-Interferon (-y-IF) Induces HLA-DR Antigen 
Expression by Human Dermal Microvascular Endothelial 
Cells (DMVEC) In Vitro . R. D. SONTI-IEIMER, Dept. of Dermatol -
ogy, UTHSCD/SWMS, Dallas, TX. 
Cultured EC from large vessels (e.g. umbilical vein, aorta) of humans 
and experimental animals have been shown to be capable of ca rrying 
out several immunoregulato ry functions . Since there are a number of 
known physiologic differences between EC from large and small vessels 
it is not safe to assume that DMVEC are endowed with the same 
immunoregulatory qualities possesed by large vesse l EC. We have 
t herefore begun to explore t he immunological characteristics of human 
DMVEC. Confluent human DMVEC cultures were established from 
newborn foreskin using a modification of the Davison, et a! technique 
(JID 75:316, 1980). First passage cells, confirmed to be EC by demon-
stration of factor VIII production, were examined by an indirect im-
munofluorescence technique for expression of two antigens (HLA-DR 
and Thy-1) that have been shown to be expressed by dermal microves-
sels in vivo. Neither antige n was found to be present on DMVEC grown 
under standard culture condit ions. However, when DMVEC were cul-
tured in t he presence of -y -IF (250 JL/ml for 4 days), a subpopulation 
was found to express HLA-DR ant igen in a granular cytoplasmic 
distribution. -y- IF fa iled to induce Thy-1 antigen expression . Studies 
are underway to determine if -y-IF treated DMVEC express other HLA-
D region products (DC, SB) and are capable of stimulating allogenic T 
lymphocytes. T hese studjes have shown that -y-IF can induce cultured 
human DMVEC to express one of the HLA-D region gene products 
that is requ ired for certain immunologically relevant cell -cell interac-
t ions. Human DMVEC can now be examined for those immunoregu-
latory features (e.g., accessory cell and ant igen present ing cell function) 
that are possessed by some other HLA-DR antigen bearing immuno-
competent ce lls. 
11. Lymphocyte Products Induce Production of Epidermal 
Cell Proliferation Factors(s) from Bone Marrow Cells. I. KA-
TAYAMA, K . HASH IMOTO, AND K. NISI-I IOKA , Dept. of Dermatology, 
Osaka University School of Medicine, Osaka, Japan . 
E levated mitotic index of the basal cells and/or epidermal hyperpla-
sia are obse rved in contact sensitivity skin reaction. An intradermal 
injection of lymphocyte products or compound 48/80 could induce 
increased epidermal mitogenesis. The aim of this study is to analyze 
responsible factors which modulate epidermal cell proliferation in vitro. 
Bone marrow (BM) cells from Balb/c mice were cultured in the 
presence of Con A sup (culture supernatant of Con A stimulated spleen 
cells of Balb/c mice). T he cul ture supernatant of BM cells was added 
to PAM cell (5,000/ well of a microtest plate, Falcon #3072) . The 
cul tu re was cont inued for 48 hr. 0.2 JLCi/well of 3H thymidine was 
pulsed 24 hr before harvest. Dose dependent epidermal cell proliferating 
activity (EPF) was noted in t he cul tu re sup of BM cells. Co n A sup, 
Con A itself or culture sup of BM cells without Con A sup did not show 
any EPF. EPF showed good correlation with the content of histamine 
and numbers of mast cell- like cells in the cul ture. EPF inducing factor 
in Con A sup was excluded from DE 52 and had a molecular weight 
between 30 and 40kD. Jt did not conta in TCGF activity. Thus lympho-
cyte products with molecular weight of 30-40kD stimulate mast cell -
like cells of BM to generate factor{s) responsible for epidermal prolif-
eration. 
Vol. 84, No.4 
12. Hemopoietic Colony Stimulating Activity Derived from 
Human Keratinocytes. J. A. DENBURG AND D. N. SAUDER, Dept . 
of Medicine, McMaster University, Hamilton, Ontario, Canada. 
Human keratinocytes are known to produce a variety of soluble 
mediators termed cytokines, including epidermal cell thymocyte acti-
vating factor (ETAF) . ETAF has, among its many functions, chemo-
tactic activity for human leukocytes. In this study we investigated t he 
possibility t hat the epidermis influences growth and differentiation of 
hemopoietic stem cells. ETAF containing supernatants from normal 
keratinocytes or from the skin squamous cell carcinoma line, COL0-
16, were harvested after 5 days of culture and purified sequentially by 
ultrafi lt rat ion, Sephadex G-100 chromatography, and high perfo rmance 
liquid chromatography using a Synchropak AX 300 ion exchange 
column, followed by a TSK 4000 size exclusion column. The effect of 
ETAF containing supernatants (800 units/ ml) on normal human pe-
ripheral blood hemopoietic progenitors was assayed at 14 days in 
methylcellulose cultures by scoring granulocyte colonies under inverted 
microscopy. ETAF from COL0-16 had a marked stimulating effect on 
colony formation : at a 1% v / v concent ration, significant stimulation of 
colony formation was seen (69 ± 17 total colonies vs 14 ± 2.3 for 
medium control; p < .01). This effect was also seen at concentrations 
as low as 0.1 % v / v. A similar effect was seen in the presence of 
normalkeratinocyte-derived ETAF. The derivation of hemopoietic 
growth factors from human keratinocytes suggests that one mechanism 
underlying the accumulation of inflammatory and perhaps neoplastic 
cells in the skin may be related to differentiation in situ of progenitor 
cells. Thus, within the epidermis, cytokines are produced that not only 
influence ingress of inflammatory cells to the skin site, but also may 
affect their differentiation in situ. 
CONCURRENT SESSION 2B: CELL CULTURE 
Congressional 
Yukio Kitano and Edward O'Keefe, Presiding 
1. Human Prokeratinocytes In Vitro: Senescence Versus Ter-
minal Differentiation. MARK R. PITTELKOW, JOHN J. WILLE, JR., 
AND ROBERT E. SC01'1", Depts. of Dermatology and Cell Biology, 
Mayo Clinic/Foundation, Rochester, MN. 
It has been suggested that in vitro senescence is equivalent to 
terminal different iation but this concept has never been firmly dem-
onstrated. We present evidence that human prokeratinocytes (HPK) 
senesce in vitro without expression of markers of keratinocyte te rminal 
differentiation. Ut ilizing serum-free culture with MCDB 153 medium , 
growth factors and supplements, HPK from neonatal and adult skin 
are capable of >50 and >30 population doublings, respectively, and 
eventually arrest in the G1 ce ll cycle phase (1). Serially passaged cells 
assume progressively larger size. Upon quiescence, these senescent cells 
attain a characteristic morphology and ul t rastructural exam inat ion 
reveals scant, disorganized tonol:ilaments, accumulation of large os-
mophilic lamellar bodies and vesicular structures. Histochemical stud-
ies show that t hese cells contain neutral fats and phospholipids. Senes-
cent cells fail to react with differentiation specific stains and mono-
clonal antibody to differentiation related antigen. However, such cells 
readily express these markers of terminal different iation when cultured 
in growth factor deficient medium containing 2 mM calcium. Thus, 
senescent cells arrested in t he G 110 state have been demonstrated to 
posses at least two alternative potentialities, quiescence wit hout pro-
pensity toward terminal differentiation and a capacity to respond to 
inducers of terminal differentiat ion. Therefore, senescence of HPK is 
not inherently equivalent to terminal differentiation . (1) Wille, J. J., 
et al., J. Cell. Physiol. 121, 31- 44, 1984. 
2. Keratinocyte Culture Confluence Results in Suppression of 
P rostaglandin (PG) Synthesis and [3 H]-Thymidine (Tdr) In-
corporation. A. PENTLAND AND P. NEEDLEMAN, Depts. of Der-
matology and Pharmacology, Washington Univers ity Medical 
School, St. Louis, MO. 
Keratinocytes isolated from adult human skin were plated at densi-
ties of 5, 2.5 .75 a nd .25 x 105 cells/cm2• T hese plating densities result 
in 2 confluent (C) culture groups & 2 non -conlluent (NC) culture 
groups. In 3 to 5 day old cul tures, PGEd JLg protein/ml of medium was 
determined by RIA after 4 or 24 hours incubation. A 20X increase in 
PGE2 synthesis was found in NC cultures relative to C cultures. Cellular 
lipoxygenase and cyclooxygenase activities were studied by incubating 
["C)-arac hidonic acid (AA) wit h the cultures and analyzed by thin 
layer chromatography. 10 to 15% of the [1'1C]-AA was metabolized to 
product in one hour. C and NC cultures synthesized t he same products 
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of AA, but PGE" synthesized by NC cultures represented up to 50% of 
the products formed, a 3x increase over C cultures. Dose-response data 
using cold AA indicated that the E C50 in C & NC cultures was the 
same, but C cul tures produced only one twentieth as much PGE" as 
NC cu ltu res. This decreased PGE~ synthesis was associated with a 75% 
decrease in proliferation in C cultures as measured by ["H]-Tdr incor-
poration in to DNA . Autoradiography of ["HJ-Tdr labelled cells grown 
on coverslips confirmed this resu lt. The proliferation of NC cultures 
but not C cultures was inhibitable by addition of 10 J.Lg/m l indometh -
acin . These data show that NC cultures have an increased PG synthetic 
capacity which modulates their rate of proliferation until confluence is 
reached. This modulation may be important in wound healing or 
epidermal disease states. 
3. Epidermal Cell Mediators of Connective Tissue Metabolism: 
Modulation by Cell Culture Conditions. A. D. HERNANDEZ, G. 
P . STRICKLIN , E . A. EVERS, AND M. E. CATES, VA Medical Center 
a nd Univers ity of Tennessee Center for the Health Sciences, Mem-
phis, TN. 
Epidermal-derived factors have been identified which stimulate der-
mal fibroblast proliferation and synthesis of glycosaminoglycans, col-
lagenase, and collagenase inhibitor. This study uses a murine epidermal 
cell line, PAM 212, as a model system. Condi t ioned, se rum-free medium 
from proliferat ing, confluent, and disrupted-confluent cultures of t hese 
cells was concent rated 30X, then subjected to gel filtration chromatog-
raphy. The resultant fractions were diluted in fresh medium a nd placed 
over con flu ent cul tures of normal human dermal fibrob lasts or mouse 
thymocytes. Assays were then performed for human collagenase, col-
lagenase inhibito r, and thymocyte proli feration. Subconfluent epider-
mal ce lls produced factor(s) of approx imately 20 Kd which stimulated 
all three activities. However, higher weight fractions (55 Kd) were also 
present which stimulated the exp ression of collagenase and its inhibi-
tor, but did not affect thymocyte proliferation. In contrast, con flu.ent 
epidermal cell s expressed only the high weight stimulators. Mechamcal 
djsruption significant ly increased the expression of t he high weight 
st imulato rs and the 20 Kd material which stimulated thymocyte pro-
liferation. However, relatively less stimulation of collagenase and col-
lagenase inhibi to r expression was seen. We conclude that epidermal 
cell directed regu lation of fibroblast functions is altered by culture 
conditions and that physical disruption is not equ ivalent to subconflu-
ence. Furthermore, regulation of fibroblast expression of collagenase 
and its inhibitor is mediated by factors other t han the previously 
described ETAF. 
4. Characterization of a Hybridized Human Epidermal Contin-
uous Cell Line. BRIAN BERMAN AND BONNIE SMITH, Depts. of 
Dermatology, University of California, Davis, CA, and Veterans 
Administration Medical Center, Martinez, CA. 
Human epidermal cells isolated from adult breast skin were fused in 
suspension to ce lls of a HGPRTase-deficient human fibrosarcoma (T-
1080) cell line using 45% polyethylene glycol 1000. Hybnds were 
selected in RPMl-1640 medium containing aminopterin lethal to pa-
rental T-1080. Approximately 1% of the hybridized cells expressed cell 
surface HLA-DR antigenicity. Panning on goat anti-mouse lgG c~ated 
plates for such DR bearing hybrids having bound monoclonal ant t-DR 
IgG, yielded a population of cells (H12) capable of 100% expresswn of 
DR following incubation with recombinant -y-interferon (-y-IFN; 1000 
U/m l). y-IFN induction of DR expression was abrogated by actmo-
mycin D or cycloheximide and markedly inhibited when H12 cells were 
preincubated with amcinonide. 1% of H12 cells express T200 antigens, 
and 5% are induced to express Fe receptors fo llowing exposure to -y-
IFN. H12 cells were devoid of DOPA oxidase activi ty, melano-
somes keratin filaments desmosomes or classical Birbeck granules and staini~g with monoclot;al antibodies failed to reveal the presence of 
keratin or Factor VllL H12 cells lacked the surface antigens detected 
by OKT4, OKT8, OKT11 and OKT6 antibodies. T6 antigenicity w~s 
not induced following exposure of H12 cells to -y-IFN, thymop01etm 
pentapeptide, serum thymic factor, thymosin alpha- 1 fragment 25-28, 
colony stimulat ing factor, DMSO, cAMP, cGMP, calcitriol, 7-dehydr~­
cholesterol , cholecalciferol, human epidermis, epidermal cells or thetr 
culture medium. The epidermal ce ll type giving rise to these cells needs 
furthe r ident ification, yet the avai labi lity of a continuous line of c~lls 
on wh ich DR expression is rapidly induced will aid in the eluctdatwn 
of the role of -y -lFN in such induction . 
5. Proportion of Cycling Cells in Different Morphologically 
Defined Populations of Human Epidermal Basal Cells. RoB-
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ERT A. BRIGGAMAN, Dept. of Dermatology, University of North 
Carolina School of Medicine, Chapel Hill , NC. 
The purpose of this study was to determine the proportion of cycling 
cells in morphologically defined populations of human epidermal basal 
cells. The basal cell layer is composed of serrated cells which have a 
distinctive serrated interface at the epidermal-dermal junction and are 
present predominantly overlying dermal papillae while non-serrated 
basal cells have a flat epidermal-dermal junction and are located 
predominantly in the rete ridge areas (Lavker and Sun Science 
215:1239, 1982). Normal human thigh sk in was grafted to nude mice 
for 6-8 weeks after which t ritiated thymidine was continuously admin -
istered by minipump infusion (Alzet Model #2002) over a 14-day period. 
Grafts were harvested and autoradiographs prepared using 1 micron 
plastic embedded sections. Basal cells were scored as labeled or unla-
beled and morphologically as serrated, non-serrated or undetermined. 
48% ± 7 (SD) of the tota l basal cells were labeled indicating that only 
a portion of epidermal basal cells are actively cycling. 34% ± 6 (SD) of 
serrated cells were labeled whereas 63 % ± 10 (SD) of non-serrated cells 
were labeled. A significant ly higher proportion of non-serrated cells are 
cycl ing compared to the serrated cells. However, the distinctive mor-
phologic differences among epidermal basal cells do not define an 
exclusive proliferative cell population. These studies indicate that 
human epidermal basal ce lls are morphologically and functionally 
heterogeneous. 
6. Culture of Epidermal Basal Cells on the Fibrin Gel Prepared 
from Platelet-rich Plasma. HAJIME TAKAHASHI, YASUMI KOGA-
NEI , AND NOBUYUKI SHIOYA, Dept. of P lastic Surgery, Kitasato 
University School of Medicine, Sagamihara, Japan. 
There have been many attempts to improve growth and proliferative 
condit ions of epidermal basal cell culture. In general, it is known that, 
in t he process of wound healing, ce lls grow and proliferate on the fibrin 
as a scaffold. Consequently, we made a fibrin gel derived from platelet-
rich plasma. Then, we cultured these cells on the fibrin gel and 
compared it with another substrate, type IV collagen from human 
placenta, because t he basement membrane is composed of this collagen, 
and plain dish. Epidermal cells were collected as usual using dispase 
and trypsin from inbred male Fischer newborn rats. The fibrin gel dish 
was prepared as follows. After blood was drawn with 2.5 mM EGTA, 
it was centrifuged at 1,200G for 10 minutes. Only the serum, containing 
platelets, was collected and added to 100mM CaCI2• This, in culture 
dish, was incubated to a gel state. The rate of kerat.inocytes attaching 
on the platelet-rich fibrin gel was about 5. 7 fold greater than on the 
plain dish, but was less than t hat on type IV collagen. On the ninth 
day, t he attached cell numbers of the former were also greater than 
those of the latte r, and made a wide spreaded epidermal sheet with 
clear pavement pattern, but less of type IV collagen. These findings 
indicate that, in t he case of epidermal cell cultu re, it is highly probable 
that fibrin gel prepared from platelet-rich plasma would be a nutritional 
and a good natural culture substrate. 
7. Association of Plasminogen Activator with Epidermal Cell 
Differentiation and Migration. SH INJI MORIOKA, PAMELA J. 
JENSEN, AND GERALDS. LAZARUS, Dept. of Dermatology, University 
of Pennsylvania, Philadelphia, PA. 
Plasminogen activator (PA) has been associated with cell djfferen-
t iation and fibroblast migration. To examine the role of PAin kerati-
nocytes, we have localized PA in neonatal foreskin keratinocyte cul-
tu res, using a rabbit antibody against human unnary PA (urokmase) . 
Cells were fixed in glutaraldehyde, permeabilized with sapon in, and 
then incubated with immune or non-immune IgG. Specific staining for 
PA was detected with the avidin-biotin peroxidase complex technique. 
Primary keratinocyte cultures revealed 2 different localization patterns 
for PA. First, mature squames spontaneously shed into the cultu re 
medium or on the surface of t he colony were homogenously and heavily 
stained. Differentiated cells t hus appear to have relatively elevated PA 
levels. The second pattern was observed in cells at. the periphery of 
subconfluent colon ies, which had cytoplasmic granular staining. If 
confluent cultures were wounded by cutting with a blade, the cells at 
the wounded edges developed similar dark staining with anti-urokinase 
antibody within 12 hours. PA induction in wounded cultures was not 
inhibited by mitomycin C at a concentration (30 J.Lg/ ml) that blocked 
DNA synthesis by 90 %. By contrast, cytochalasin B (50 J.LM) inhibited 
both cell migration and PA induction. T hese data indicate that PA 
may play a ro le in both epidermal differentiation and epidermal cell 
movement. 
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8. Divalent Cation Dependence of Epidermal Cell (EC) Spread-
ing in Primary Culture. KURT S. STENN AND NO LA N G. CORE, 
Dept. of Dermatology and Laboratory Medicine, Yale University 
School of Medicine, New Haven, CT. 
Understanding t he mechanism of EC spreading is central to wound 
closure therapy. To that end the importance of diva lent cations to t he 
spreading of dissociated guinea pig EC was studied. Early studies 
showed that while diva lent-cation-free Dulbecco's modified Eagle's 
medium (DME) plus feta l calf serum (FCS) supported no spreading, 
addition of Mg++ (2mM) yielded maximal spreading; in contrast, ad-
dition of Ca++ yielded much less spreading. Spreading assayed in a 
s imple salt solu t ion (25 mM Tris, 154 mM NaCI, 5 mM KCI pH 7.4) 
(SKT) plus FCS and a series of different cations (chlorides of Ca, Mg, 
Mn, Co, Zn , Cd, Ni , La) showed that on ly Mg++, Mn++ and to a much 
less degree Ca++ suported EC spreading. Mg++ in SKT supported 
spreading only if serum were present. Mg++ supported no spreading in 
SKT plus BSA. In contrast Mn++ supported spreading in SKT in the 
absence of serum in the presence of BSA, a protein otherwise inactive. 
EC spreading in SKT plus FCS and Mn++ occurred at a lower cation 
concentration than SKT plus FCS plus Mg++. While EC spread rapidly 
in Mn++ -media, t hey upli fted by 24 hrs. suggesting tox icity. In Mg++-
media EC showed persistent maximal spreading beyond 24 hrs. In 
co ntrast to EC, dermal fibroblasts spread in SKT plus Mn++ in the 
absence of a ny protein supplement. 
These studies indicate t hat specilic cations are crucia l to EC spread-
ing, t hat Mg is the active divalent cation in DME + FCS, and t hat 
Mn++ can support early EC spreading in the absence of specific spread-
ing proteins. 
9. Calcium Elevation Increases Confluent Density of Cultured 
Human F ibroblasts . F. C. P RAEGER AND B. A. GILCHREST, USDA 
Human Nutri tion Research Cente r on Aging at Tufts University. 
Boston, MA. 
Increased extracellul ar calcium concent ration ([ CaCI"]) is known to 
increase conlluent density for an established mouse fibroblast line and 
fo r Wl38 fibroblasts. In order to examine the effect of elevated [CaCI"] 
on human dermal fibroblasts, pai red cultures of newborn foreskin 
fibrob lasts (NFF) were seeded in standard nutrient medium containing 
1.8 mM CaCl" and fetal bovine serum (FBS), then maintained undis-
turbed at 37'C in 5% C02 unti l confluent (7 days). Compared to cont rols 
in basa l medium , NFF exposed to 1.5-5.0 mM additional CaCI2 had a 
150- 400% increased cell yield. Increase in confluent density was main-
ta ined through 11 - 15 passages by NFF continuously exposed to ele-
vated [CaCI2 ] but was lost in late passage. The effect was independent 
of FBS concentration and confluent density of cells exposed to elevated 
[CaCI2] with 5% FBS was greter than that for cells in basa l medium 
with 20% FBS. All cultures responded with further growth to refeeding, 
but cultures refed medium with elevated [CaCI2] were stimulated 7-9 
fo ld more tha n cultu res refed basal medium (p < .01). Effect of donor 
age was studied by comparing NFF to fibroblasts der ived from inner 
arm biopsies of 3 young (23-27 yr) and 4 old (66-83 yr) adults. 
Compared to controls, an additional 2 mM CaCI2 increased cell yield 
353 ± 22% (p < .01) for newborns, 184 ± 12% (p < .01) for young 
adults but 20 ± 6% for old adul ts. These data indicate that elevated 
[CaCl2 ] decreases density dependent growth inhibit ion of dermal fibro-
blasts in vitro and that this effect is donor age dependent. Elevated 
calcium may enhance fibrobl ast responsiveness to serum mitogeus 
and/or mimic membrane effects of other growth regulatory molecules. 
10. Cultured Mouse Preputial G la nd Sebocytes Retain T estos-
terone Metabolic Activity In Vitro. JOEL L. BRIND, DORI Po-
CIUS, SI·II N-WEI Kuo, AND NORMAN 0RENTREICH, Orentreich Foun-
dation for t he Advancement of Science, Inc., New York, NY . 
Previous in uitro sebaceous gland studies have genera lly relied upon 
preparations wit h contaminating t issues such as hair and epiderm is 
also present . Isolated mouse preput ial gland cells have provided a purely 
sebaceous cell model, but it is limited to short-term studies of freshly 
isolated cells. We have now put in to t isue culture sub-populations of 
pure, normal mouse sebocytes in different stages of maturation. 
Mature male CF-1 mouse preputial glands were disaggregated in 
trypsin and collagenase, the cells separated according to density (sebum 
content) on a Metrizam ide step gradient, and five sub-populations were 
harvested and put into separate cu lture fl asks. The cells were main -
ta ined in vitam in and amino ac id enriched Eagle's Min imum Essential 
Medium and 10% feta l bovine serum in a 5% C02 in air atmosphere. 
Even the cells closest to maturity were able to attach and divide and 
a lthough s low-growi ng, were stable in cul tu re fo r at least three weeks. 
Actively differentiating sub-populations of sebocytes demonstrated 
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hydroxysteroid 5-alpha- reductase and 17-beta-dehydrogenase activities 
when incubated wi th 2 x 10-" M ["C]testosterone. Rates of enzyme 
activ ity after two weeks in culture were similar to t hose found in freshly 
isolated ce lls. 
We are currently studying other markers of sebaceous differentiation 
(e.g., wax ester synthesis) in these cultured ce lls . The culture of purely 
sebaceous ce lls should prove a useful new too l in elucidating t he 
mechanisms of sebaceous gland differentiation and regulation by en-
dogenous factors and drugs. 
11. High Yield Purification of Plasma Membranes from Cul-
tured Human Keratinocytes. R. SCHMmT AND UWE REI CHERT, 
Cent re In ternational de Recherches Dermatologiques (CIRD), Val-
bonne, France. 
The study of drug induced cha nges at the plasma membrane level in 
epidermal cells is li mited by the difficulty in obtaining these membranes 
in sufficiently high yield and purity within a reasonable period of time. 
To overcome these difficu lt ies we used the density perturbat ion tech-
nique with cationic colloidal silica beads. 
Transformed human kerat inocytes (line SV -Kl4 from B. Lane, 
London) were charged successively with the microbeads (a kind gift of 
Dr. B. J acobson, Amherst) and polyacrylic acid prior to cell lys is by 
osmotic shock and mechanical shear. Owing to the high density of the 
microbeads, the coated plasma membranes could be eas ily separated 
from other ce ll organelles by centrifugation (30 min X 50,000 g) through 
a cushion of 60% (w/w) metrizamide. 
The membrane preparat ion was characterized by Nomarski cont rast 
microscopy, scanning and t ransmission electron microscopy, marker 
enzyme activities, DNA and protein content, one- and two-dimensional 
SDS polyacryla mide gel electrophoresis, and the beta-adrenergic recep-
tor count. All the methods applied indicated a high degree of purifica-
t ion by this procedure. For example, the beta-adrenoceptors were in 
the range of (1.0 + 0.2) pmol/mg protein compared wi th (0.20 + 0.05) 
pmol/mg protein obtained for the 100,000 g particulate fraction from 
the same cell line without microbead t reatment. 
Experiments a re in progress to adapt the technique fo r the prepa-
ration of plasma membranes from normal kera tinocytes. 
12. L-Serine Potentiates the Mitogenic Effects of Growth Fac-
tors on Keratinocytes in Culture. DAVID I. WILKINSON , Derma-
tology Dept., Stanford University School of Medicine, Stanford, CA. 
L-serine improves the growth of cultured keratinocytes (KTs) when 
added to media such as Eagles MEM (Liu, 1978). This study describes 
effects of serine on KT growth in the presence of added growth factors. 
Neonata l foreskin KTs were cultured primari ly in Dulbecco MEM 
with feta l calf serum (FCS;9 %), hydrocortisone (HC), cholera toxin 
and attenuated 3T3 cells as feeders. After passage using t rypsin, KTs 
were cultured in Eagle MEM with FCS (4 %), HC, and w/ wo L-serine 
(0.8 mM). After 2 days, one or more of the fo llowing was added: insulin 
(4 1-'g/ml) , epidermal growth factor (EGF; 10 ng/ml) , bovine pituita ry 
extract (BPE; 70 p.g protein/ml; Boyce, 1984). Cell were cultured for 
14 days and 2 dis hes harvested daily. Growth curves in terms of DNA 
and protein per dish were assembled. E lsewhere, dishes of KTs were 
maintained for up to 4 days in medium with FCS, HC, serine (0.05 
mM) and 3H-serine (2 uCi/ ml) ; at intervals , 2 dishes were r insed, 
extracted wit.h chloroform-metha nol (2:1) and phospholipids separated 
by TLC, scraped off in bands and each band subjected to scintillation 
coun t ing. 
Without serine, KTs failed to proli ferate and addition of growth 
facto rs had scarcely any effect. Serine stimulated growth even at 0.05 
mM and strongly potentiated the effects of all 3 factors; maximum 
DNA levels (% of control) were: with EFG 742, insulin 390, BPE 325, 
serine alone 270. Maximum growth was observed with all 3 facto rs 
present (875%). 3H-serine labelled phosphatidylser ine initia lly but most. 
"H was eventually found in phosphatidylethanolamine. 
Serine may modulate agonist-receptor binding by a ltering plasma 
membrane phospholipid composition. In the absence of serine, growth 
facto rs have almost no effect. 
CONCURRENT SESSION 2C: BULLOUS DISEASES 
Federal 
Hideoki Ogawa and J ohn Stanley, Presiding 
1. A Unique lntraepidermal Blistering Disease with Intercel-
lular lgA Deposition. J . CLARK HUFF, KATHLEEN S. KUNKE, 
LAURA M. THOMASON, AND LOREN E. GOLITZ, Dept. of Dermatol-
ogy, Un iversity of Colorado School of Medicine, Denver, CO. 
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P emphigus vulgaris and pemphigus foliaceous, t he only immune-
mediated in t raepide rmal blistering diseases with int raepidermal depos-
its of im munoglobulin , are characteri zed by deposit ion of IgG auto-
a nt ibodies between cells of the epi thelium and often by circulating IgG 
autoant ibodies which react with ant igens present in the inte rcellular 
s paces of stratified squamous epi thelium. In this report we wish to 
describe an unusual in t raepidermal blistering disease wi th clinical, 
histologic, and immunologic features distinct from pemphigus. 
In 1982 a 70 year old man developed a persistent moderately pruritic 
papulovesicular erupt ion wi th lesions over the skin of the trunk and 
proximal extremi ties but wi th no mucosal lesions. On mul tiple routine 
s kin biopsies, there were in t raepidermal blisters wi th minimal acantho-
lysis, necrotic keratinocytes, neut rophils, and eosinophils. On direct 
immunofluorescence (IF) examination of mul t iple biopsies of involved 
a nd uninvolved skin, obta ined over an 18 month per iod, strong lgA 
staining was present between epidermal ce lls above the basal cell layer. 
Indirect IF examination of the patient's serum on monkey esophagus 
demonstrated lgA sta ining of epi thelial cell cytoplasm above the basal 
laye r but no typ ical pemphigus patte rn. The patient's serum also 
conta ined lgA ant inuclear ant ibodies up to a t ite r of 1:500. No lgG 
autoant ibodies were identified. The patient's disease responded poorly 
to topical steroids and oral prednisone up to 60 mg per day but cleared 
comp letely and has remained cont rolled on dapsone 50 mg every other 
day. The in t raepidermal lgA deposits have pers isted despite the drug-
induced remission. Th e features in this case are not typical of pemphi -
gus bu t represent a unique in t raepidermal blistering disease wit h in te r-
cellular lgA deposits. 
2. In Vitro Studies of Human Cutaneous Mast Ce lls from P a -
tients with Mastocy tosis- M. J . GLASS, M. B. CHAKER, L. SEELIG , 
AND M. D. TH ARP, Depts . of Dermatology and Cell Biology, 
UTHSCD, Dallas , T X. 
Mastocytos is represents a spectrum of clinical disorders that results 
from an aberrant proliferation of t issue mast ce lls. The mechanisms of 
mediato r release in t his proliferating cell population has not been 
characte ri zed. Therefore, we investigated the morphology and func-
t ional reactivity of skin mast cells from two patients wi th mastocytosis. 
E lectron microscopy of lesional skin demonstrated a marked variat ion 
in mas t cell s ize and gra nule number. Most of the cells had numerous 
atypical cytoplasmic villi ; some were mul t inucleated. Following enzy-
matic digestion of les ional skin biopsies, t he response of mastocytosis 
mast cells to several immunologic a nd nonimmunologic stimuli was 
investigated in vitro. 1.1 x 106 to 3.2 X 106 mast ce lls/gm of wet weight 
t isue (2!:80% of total cells) were recovered with a mean viabili ty of 85%. 
These ce lls were FITC-avidin and metachromatic stain posit ive and 
had an average histamine content of 2.8 (± 0.3 SEM) pg/ cell. After 
passive sensit ization wi th human lgE mastocytosis mast ce lls demon-
strated a dose-related histamine response (maximal net release of 
28.4 %) following stimulation wi th murine monoclonal anti -human lgE. 
No histamine release occurred in unsensitized cells. Similar mast ce ll 
suspensions released histamine a fter stimulation with purified human 
C3a and ca lcium ionophore A23187. These studies indicate t hat atypica l 
m ast ce lls in patients wi t h mastocyt osis express fun ctional recepto rs 
fo r lgE and C3a, and respond to a calcium ionophore stimulus. As with 
some patients wi th normal appearing mast cells, mastocytosis patients 
a lso are at potent ial risk for immunologically-mediated mast ce ll de-
granulation. 
3_ Cytoid Bodies and Human lgM Anti-keratin Filament Auto-
antibodies: A Pathoge netic Connection? GERHARD GRUBA UER, 
NIKOLA US ROMAN I, HEINZ KOFLEH, P ETEH FRITSCH, AND HELM UT 
HINTNER, Dept. of Dermatology, University of lnnsbruck, Innsbruck, 
Austria. 
Cytoid bodies (CB), a frequent findin g in diseased skin , derive from 
keratinocytes by apoptosis. They consist partly of keratin in te rmediate 
fi laments (KIF) and bear lg deposits- most ly lgM- thought to be due 
to non-specific trapping. Since JgM anti -KIF-autoant ibodies occur in 
va rious diseases, we asked t he question whether CB represent a regular 
a nd frequent feature in normal human skin and whether IgM ant i-
KIF-autoant ibodies are- as a specific immune response- a constant 
fi nding in normal human sera. CB were visualized in 10 normal human 
skin specimens from va rious body sites by direct immunofluorescence 
with a FITC rabbit anti -human lgM conjugate and coun ted in both 
serial sections a nd dermal sheets, on one occasion also on EM. The 
KIF origin of CB was revealed by double staining wi th FITC rabbi t 
a nt i-human lgM followed in sequence by a monoclonal mouse ant ibody 
against keratin and by a species specific T exas Red conjugated ant i-
m ouse !g. lgM anti -KIF-autoant ibodies in 18 normal human sera and 
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2 sera from skin donors were demonstrated by immunoblot or measured 
semiquant itatively by an ELISA assay. The number of CB per mm2 of 
normal huma n skin varied from 16 to 193 (20 on EM), most of them 
conta ining KIF proteins. IgM ant i-KIF-autoantibodies were found in 
all test sera by immunoblot. In the ELISA system the mean ext inction 
values (Em50) ranged from 0.15 to 0.339 as compared to an lgM 
myeloma reference serum in adequate di lut ions (Em50 = 0.02). T he 
presence of an enormous number of lgM-coated CB (> 1 X 107/ m2 skin) 
and the constant occurrence of IgM ant i-KIF-autoantibodies in a ll 
normal huma n sera suggest that IgM deposits on CB represent a 
specific immune response a nd that, in general, the ubiquitous apoptot ic 
cell death may provide a significant source of a nt igens for autoant ibody 
production. 
4 _ Immunoglobulins and Complement in S kin-limited Am yloids 
Can be Depleted by Che mical Pre-treatments- H. MUKAI, H. 
ETO , AND S. NISHIYAMA. Dept. of Dermatology, Ki tasato University 
School of Medicine, Sagamiha ra, Japa n. 
Recently we have shown that amyloids in skin-limited amyloidoses 
are derived from epiderma l keratinocytes (J. Invest. Dermato l. 1984, 
Am . J . Pathol. 1984) . On the other hand, it has been reported that 
immunoglobulins (lg) and complements (C) are consistent ly demon-
strated in skin -limited amyloids and little is known concerning t he 
relationship between amyloids and lg or C. P resent study was designed 
to clari(y whether these Jg and C were pa rts of amyloids or due to non-
specific absorpt ion. Immunofluorescence studies were carried out on 
19 pat ients wi th skin-limited amyloidoses; macular (10 cases) , biphasic 
(4) , lichenoid (2), familial (2) and skin tumor-associated (1). Wi thout 
pre-treatment, amyloids in a ll the cases showed posit ive staining for lg 
or C, part icularly IgG, IgM and Clq. However, when we pre-t reated 
these sections wi th 0.1M glyc ine buffer (pH 7.2) or 0.05 % tween-20 
solu tion for va rious periods, Ig and C in amyloid deposits turned out 
to be negative or only weakly posit ive. Even extensive washing with 
0.1 M phosphate-buffe red saline (pH 7.2) resulted in reduced positive 
staining. In amyloids lying close to derma l-epidermal junction, Ig and 
C had tendency to be depleted eas ily whereas t hose in deeper area 
showed tendency to remain weakly. Existance of amyloids before and 
afte r these t reatments were confirmed by H&E, Thioflavin -T and 
Dylon stains. In addition, disulfide bonds in amyloids demonstrated by 
N-(7-dimehtylarnino-4 -methyl-3-coumarinyl) -maleimide (DACM) 
staining and the reactivit ies of amyloids against monoclonal ant ikerat in 
ant ibody EKH4 did not alter by t hese t reatments. 
These studies clearly indicated that lg and C in these amyloids are 
resul t of non-specific absorption due to penetration of serum rather 
than parts of amyloids. 
5_ Characteriza tion of KF-1 Monoclonal Ant ibody _ BRUNO A. 
BERNARD, Dept. of Cell Biology, Cent re International de Recherches 
Dermatologiques (C.I.R.D. ), Valbonne, France. 
The monoclonal antibody KF-1 identifies a non-collageneous com-
ponent of the lamina densa of t he basement membrane zone (BMZ) of 
skin (Breathnach et a l. , JID, 80:392, 1983). This component is absent 
in dystrophic forms of epidermolys is bullosa (Fine et a l. , JID, 82:35, 
1984) and appears in the BMZ at the 16th week of human development, 
long after the appearance of laminin, collagen IV and Bullous P emphi -
goid ant igen (Fine et a l. , JID, 83:66, 1984). In the present work, we 
further characte rize both the monoclonal ant ibody and the an t igen. 
By immunodiffusion technique, we show that KF-1 monoclonal 
ant ibody is an lgG3 immunoglobul in . We also ident ify two squamous 
carcinoma cell lines- namely TR1 31 and TR1 46- which quantitatively 
express the ant igen. Using t he immunofluorescence technique, we show 
that t he a ntigen is 1/ a cell surface ant igen, 2/ sensit ive to Tri ton X100 
extraction , and 3/ concentrated in lamellar structures from which actin 
fibers are excluded. 
Finally, by immunoblott.ing technique, we show that t his monoclonal 
antibody ident ifies a 72kD polypeptide present in TR131 cell ext ract 
as well as in cul tured human keratinocyt.e cell extract. 
6. Expression of Pemphigoid Antige n by SV40-t ransforme d 
Human Ke ratinocy tes_ NATSU KO OKADA, YUK IO KITANO , SA-
CHIKO MIYAGAW A*, K UN IKI SAKAMOTO*, AND MARK L STEIN BERGt, 
Dept. of Dermatology, Osa ka University, Osaka, Japan, *Dept. of 
Dermatology, Nara Medical University, Nara, Japan, a nd tDept. of 
Pathology, New York University, New York, NY. 
Bullous pemphigoid (BP ) ant igen is a normal basement membrane 
zone ant igen of epidermis and other squamous epithelia. Its biologic 
role is unknown; however it does· appear to be synthesized in basal cells 
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and cultured keratinocytes. We have studied the expression of pem-
phigoid antigen by SV40-transformed human keratinocytes. Well char-
acte ri zed sera of 8 patients with BP (6), chronic local ized pemphigoid 
(1), and drug induced lichen planus pemphigoides (1) were used as 
sources of autoant ibodies. By indirect immuno!luorescence, SV40-
t ransfo rmed keratinocytes in passage 80 through 85 expressed the 
ant igen in coarsely granular nuorescence throughout the cytoplasm. 
Normal human serum demonstrated no specific staining on the cells. 
To characterize this antigen , 0.5% NP40 extracts of "C-amino ac id 
labelled ce lls were immunoprecipi tated using 8 different sera, subjected 
to SDS polyacrylamide gel electrophoresis and then tluorographed. All 
8 sera precipitated a protein of approximate molecular weight 240 kd, 
while normal sera did not precipitate this protein . These results indi -
cate that SV 40-transformed human keratinocytes synthesize pemphi-
goid antigen, and that autoantibodies in the sera of patients with BP, 
chronic localized pemphigoid and drug induced lichen planus pemphi -
goides identify the same ant igen of approx imate molecular weight 240 
kd. 
7. Partial Purification and Characterization of the Major Bul-
lous Pemphigoid (BP) Antigens as Intermediate Filament 
Associated Proteins. R. S. LABIB, D. F. MUTAS IM , H. P. PATEL, 
G. J. ANHALT, AND L. A. DIAZ, Dept. of Dermatology, The Johns 
Hopkins University, Baltimore, MD. 
lmmuno!luorescent and immunoelectron microscopic (!EM) inves-
t igations from our laborato ries localized binding of BP autoantibodies 
to the hemidesmosomal plaque region. By immunoblotting of human 
epidemal extracts, we have ident ified 8 different antigens reactive with 
BP sera (n = 28). The two major ant igens were 240 K and 180 K in 
molecular weight. Both ant igens were undetectable by protein stains 
in SDS-PAGE of total epidermal extracts. The purpose of this study 
was to prepare an enriched preparation of these BP antigens. 
We used sequential differentia l extraction of human heat separated 
epidermis in 5 solvents (JID 82:41 1, 1984) and immunoblotting as a 
detection system. The bulk of the BP ant igens were recove red in the 
sodium dodecyl sufate (SDS) beta mercaptoethanol (BME) extract. 
They were not detectable in the cytoplasmic soluble, non ionic dete rgent 
soluble or salt dissociated protein fractions. This identified the antigens 
as components of the in termediate filament associated proteins which 
agrees with t heir hemidesmosomal plaque localization by IEM. The 
two major contaminants in the SDS-BME extract were the desmoplak-
ins (250 K, 215 K) and keratins. Removal of the keratins from the 
preparation was desirable because of their abundance and t he presence 
of autoantibodies against them in all human sera. This was achieved 
by gel filtration on a Biogel A-5m column equilibrated with a buffer 
conta ining I% SDS and 2 mM dithiothreitoL The pooled active frac-
t ions represented a highly purified preparation of BP ant igens suitable 
for immunologica l studies, further purification, and for more complete 
biochemical characte rization. 
8. Studies on Hemidesmosome-Cytoskeleton Interactions Using 
Bullous Pemphigoid Autoantibodies. D. F. MUTASIM, Y. TAKA-
HASHI, L. A. DIAZ, G. J. ANHALT, R S. LABIB, AND H. P. PATEL, 
Dept. of Dermatology, The Johns Hopkins University, Baltimore, 
MD. 
We have recently shown that bullous pemphigoid autoantibodies 
(BPab) bind specifically to hemidesmosomes (HD). Using this marker 
we studied the fate of the HD during tryps in dissociation of epidermal 
basal cells and the role of the cytoskeleton in this process. 
Neonatal BALB/c mouse skin was incubated in 0.25% trypsin at 
37' C fo r 20, 40 and 60 min. Samples of skin as well as the dissociated 
basal cells were processed for electron microscopy and/or immunoelec-
tron microscopy using BPab. Similar studies were done while the tissue 
was exposed to different cytoskeleton disrupting agents. 
After 40 min of trypsinization, intact epidermis separates from the 
dermis. Pits including portions of the dermal face of the basal cell 
membrane with HDs are seen. These pits ultimately pinch off and form 
vesicles. In the fully dissociated basal cells (60 min) in t race llular 
vesicles having presumably both split desmosomes and HDs are seen 
close to the nucleus. Vesicles having HDs were detected by the speci lic 
deposition of BP immunoreactants on their surface and were limited 
to one pole of the basal cell. Perinuclear retraction of tonofilaments 
and ruffling of the plasma membrane were evident. HD internalization 
was inhibited by cold (4'C) as well as the presence of cytochalasin -D 
(l JLg/ml) and colchicine (100 JLg/ml). 
In summary, during trypsin dissociation of basal cells, HDs are 
internalized by a process which is dependent on the cytoskeleton. The 
Vol. 84, No.4 
specific binding of BPab to HDs may prove helpful in future biochem-
ical and immunocytochemical studies of the HD. 
9 . The Linear Immunofluorescence Staining of the Cutaneous 
Basement Membrane Zone Produced by Pemphigoid Antibod-
ies is the Result of Hemidesmosome Staining. D. F . MUTASIM, 
H . P. PATEL, R. S. LABIB, G. J. ANHALT, AND L. A. DIAZ, Dept. of 
Dermatology, The Johns Hopkins University, Balt imore, MD. 
Hemidesmosomes (HD) are organelles scattered on the dermal pole 
of the basal cell membrane and, as shown in our previous studies , 
contain a major pool of bullous pemph igoid (BP) antigen(s). Moreover, 
BP antibodies (BPab) produce a linear staining of the cutaneous 
basement membrane zone (BMZ) by indirect immuno!luorescence 
(IIF). This study demonstrates that this staining patte rn results from 
the staining of individual HDs of the basal ce ll laye r. 
Cryosections of murine and human skin were obtained at vertical, 
oblique and horizontal planes to the epidermis and incubated with 
BPab. In addition, whole permeabilized epidermal sheets were incu-
bated with BPab. Specific binding of BPab to these substrates was 
investigated by !IF. Epidermal sheets were mounted on glass slides 
with the basal cell laye r facing up. In vertical sections of skin the BMZ 
staining was linear. This staining became wider and granular as the 
sections were made more oblique. In horizontal sections t hrough the 
dermal pole of the basal cell layer as well as in whole epidermal sheets 
the staining was uniform ly granular (carpet- like) and limited to indi -
vidual basa l cells . A non!luorescent space separated individual basa l 
cells. Normal human sera produced no staining. The granules detected 
within basal cells represent immunoreactants deposited in HDs as 
clearly shown by our immunoelectron microscopic examination of these 
specimens. 
In summary, the BP linear IF staining resul ts from having many of 
the discretely stained granules (HD) enclosed in a 4 JLm thick vert ical 
section of the lower pole of the basal ce ll layer of the skin . 
10. Differential Staining of Acantholytic Cells in Pemphigus 
Vulgaris, Darier's Disease and Hailey-Hailey's Disease with 
Monoclonal Anti-desmosome Antibody HKI. HIKARU ETO, To-
SHIO TAZAWA, MASAAKI iTO, M ITSU HIRO MATSUMOTO , AND KEN 
HASHIMOTO, Depts. of Dermatology, Kitasato University School of 
Medic ine, Sagamihara, Japan, Niigata University School of Medi-
cine, Niigata, Japan, and Wayne State University School of Medi-
cine, Detroit, MI. 
Although desmosomes are thought to be important for cell-to-cell 
attachment in epithelial tissues, li ttle is known concerning their rolls 
in acantholytic diseases. In the present study, monoclonal antibody 
HKl which was developed by us and reacts with attachment plaques 
of desmosomes was used to study acantholytic cells in pemphigus 
vulgaris, Darier's disease and Hailey-Hailey's disease. In pemphigus 
acantholytic lesions, both acantholyzed and non -acantholyzed cells 
showed peripheral staining with HK1 antibody. This staining pattern 
was identical to that of keratinocytes in the normal epidermis. Immu-
noelectron microscopy confirmed that the staining was on desmoso mes. 
Thus, desmosomes were relatively well preserved during cell detach-
ment and, therefore, do not seem to be invovled in the process of 
acant holysis in pemphigus vulgaris. 
In Darier's disease and Hailey-Hailey's disease, the majority of 
acantholyzed cells showed cytoplasmic staining in a diffuse pattern. 
This altered staining pattern was also observed in partially acantho-
lyzed cells. Ultrastructurally, desmosomes were decreased in number 
or disappeared in these cells and HKl antigen was diffused into 
cytoplasm, predominantly translocated on tonofilaments. Normal look-
ing keratinocytes in non-acantholytic ep idermis of both diseases did 
not show altered staining. Early changes of desmosomes during acan-
tholysis demonstrated by HKl antibody suggest involvement of des-
mosomes in the pathogenesis of Darier's disease and Hai ley-Hailey's 
disease. 
11. Monoclonal Antibody (ECS-1) with Pemphigus Antibody-
like Properties. M. NEGI, L. A. GO LDSM ITH, AND A. T. LANE, 
Dermatology Unit, University of Rochester School of Medicine and 
Dentistry, Rochester, NY. 
Murine monoclonal antibodies to epidermal cell surface components 
were prepared by fusing NS-1 mouse myeloma cells with spleen cells 
of Balb/C mice immunized with cultured human foreskin keratinocytes. 
Hybrid cells secreting antibodies were screened by ELISA using epi-
dermal extracts and indirect immuno!luorescence techniques using 
frozen sections of neonatal foreskin as subst rate. 
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One monoclonal antibody, (ECS-1), an lgM, showed selective stain -
ing on the cell surface of t he nucleated layers in norma l epidermis; 
r eactivity with granular ce ll surfaces was stronger than that seen on 
the spinous and basal ce ll surfaces. S imilar staining was seen in adul t 
palm skin , mouse lip epidermis and colonies of cul tured human kerat-
inocytes. ECS-1 was detected in human fe tal skin by 9 wks. of fetal 
life; t he same age pemphigus antigen first appears. 
Fluorescence fl ow cyt.ometric a nalys is showed t he antibody reacted 
with a cell surface molecule of t he mouse epidermal ce ll line PAM: this 
cell surface molecule was trypsin sensit ive. lmmunoblot a na lys is 
s howed t hat ECS-1 reacted with a 36Kd protein extracted from neo-
natal foreskin epidermal ce lls and cultured human keratinocytes. The 
p rotein required SDS and mercaptoethanol for solubilization. The 
protein identified by ECS-1 is similar in molecular weight to that 
p reviously described for a pemphigus ant igen (J Clin Invest 73:1113, 
1984). 
The distribution, age of appearance in fetal life a nd molecular weight 
of its antigen suggests t hat ECS-1 may be a pemphigus-like monoclonal 
a ntibody. Studies to induce pemphigus lesions in neonatal mouse skin 
a nd epidermal tissue and organ cultures using this monoclonal antibody 
are in progress. 
12. Specificity and Pathogenicity of Animal Pemphigus Anti-
bodies. J. G. HUAN G, E. H. BEUTNER, AND R. M. LEWIS , Dept. of 
Microbiology, University at Buffalo, SUNY, Buffalo, NY, and Dept. 
of Pathology, NYS College of Veterinary Medicine, It haca, NY. 
Pemphigus has been descr ibed in dogs, cats, horses and recently in 
goats, based on clinica l, histologic, a nd immunohistologic findings. 
However, characte ristics of circulating antibodies to eptthehal mter-
cellula r antigens (I CAb's) have not been analyzed se rologically to date. 
Canine and equine pemphigus sera (CPS, EPS) were analyzed by 
indirect immunofluorescence and a mixed competi t ive inhibi t ion assay 
to characterize their specifici ty, and standard organ cul ture methods 
to determine their pathogenicity. We found that the !CAb's in CPS 
a nd EPS demonstrated tissue specificity for stratified squamous epi-
t helium (SSE), and exhibited limi ted, variable species specificity. That 
is animal !CAb's cross- reacted on SSE of many, but not all, species 
te'sted. Both CPS and EPS competitively inhibited the binding of 
human pemphigus antibodies to SSE; the converse was a lso true. The 
degree of inhibit ion varied with the species source of SSE. IC_Ab's from 
CPS bound in organ cultures of canine esophagus. Acantholyttc changes 
occurred in these cultures after 48 hrs., but did not occur in parallel 
cul tu res incubated with normal canine serum. 
Despite the less consistent occurrence of ci rculating !CAb's in animal 
pemphigus than in human disease, animal I CAb's when present, exhibit 
similar characteristics of binding specificity and pathogemctty to hu -
man pemphigus antibodies. 
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1. Characterization of Immunoreactive cAMP-Phosphodiester-
ase in Atopic and Histamine-Treated Normal Monocytes. S. 
C. CHAN , W. J. THOMPSON, AND J. M. HANH"IN, Oregon Health 
Sciences University, Portland, OR, and University of Southern Al -
aba ma, Mobile, AL. 
The high ly active cAMP-phosphodieste rase (PDE) in monocytes of 
patients wit h atopic dermatitis (AD) and the histamine-sensitive nor-
mal monocyte-POE react with a specific a nt ibody against 60,000 MW 
PDE. We have used this antibody to determine whether the increased 
PDE activity is due to activation or to induction of enzyme. 
Monocytes were isolated from AD and normal blood on Hypaque-
Ficoll and Percoll gradients. Sucrose gradient- fractionated monocyte 
PDE's were applied to SDS gel electrophoresis. The resulting gels were 
e lectro-blotted and 60K PDE was identified by 1251-antibody (sheep 
anti-dog kidney POE) autoradiography, t hen quantitated by densitom -
etry and expressed as immunoreactivity uni ts (IR). PDE was measured 
by two-step hydrolys is of "H-cAMP (1 uni t= 1 pmol/min/ mg protem). 
IR in unfractionated AD monocyte homogenates was 1213 ± 115 
units/mg compared with 606 ± 286 units in normal preparations. 
Respective PDE activities were 69.8 ± 15.8 and 11.2 ± 4.0 units . In the 
3.6S and 5.6S sucrose gradient fractions, AD monocyte P DE IR's were 
50% and 33% greater than normal, respectively. These increases were 
inadequate to account for the 3-fold a nd 2-fold elevations of PDE 
enzyme activi ty in t hese respective fractions. Histamine (1 I'-M at 37"C 
for 1 hour) stimulated 4-fold increased PDE activity in normal mono-
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cytes with no corresponding increase in JR. AD monocytes have quan-
titatively increased PDE but, in addition, may have increased activation 
of enzyme by mediators such as histamine. Histamine activation of 
PDE with consequently lower cAMP may result in permissive func-
t ional regulatory responses in mast ce lls and other inflammatory com-
ponents. 
2. Eosinophil Granule Major Basic Protein Deposition in Atopic 
Dermatitis. K. M. LEIFERMAN, S. J. ACKERMAN, H. A. SAMPSON, 
H. S. HAUGE N, AND G. J. GLEICH, Depts. of Dermatology and 
Immunology, Mayo Clinic, Rochester, MN, and Dept. of Pediatrics, 
Duke Un iversity Medical Cente r, Durham, NC. 
Although eosinophils are not prominent in t he infi lt rate in les ions 
from patients with atopic dermatitis, peripheral eosinophilia is seen. 
The eosinophil granule major basic protein (MBP) constit uting the 
granule core is toxic to helmi nths and mammalian cells, and induces 
mediato r cell activation. To determine whether eosinophil degranula-
tion occurs in lesions of atopic dermatitis and other diseases with 
lichenification, we performed an indirect immunofluorescence assay on 
sections of forma lin -fixed, paraffin-embedded tissue, utilizing affinity 
chromatography purified ant ibody to MBP. Twenty biopsies from 
patients with atopic dermatitis, 8 from patients with chronic un t reated 
onchocerciasis, 2 each from patients with prurigo nodularis, neuroder-
mat it is and lichen simplex chronicus were studied. Biopsies from 3 
patients with acute contact dermatitis were also studied. Twenty biop-
sies from 18 patients with atopic dermatitis all showed evidence of 
MBP deposition outside of eosinophils. The staining was mainly fi -
brillar, located in the upper half of t he dermis, and resembled the 
distribution of elastic fibers. It was nearly identica l to t hat seen in 7 of 
8 chronic lesions from untreated onchocerciasis patients. Simi lar but 
less extensive fibrilla r fluorescence was seen in les ions from patients 
with prurigo nodula ris and neu rodermatitis. No extracellular fluores-
cence was seen in lichen simplex chronicus lesions or acute contact 
dermatitis. These resul ts suggest that eosinophils commonly degranu-
late in the dermis and point to a ro le of eosinophil granule proteins in 
the pathogenesis of atopic dermatitis and other disorders with licheni-
fication. 
3. Monoclonal Antibody-Defined Human Melanosomal Prop-
erties Common to Divergent Oncogenic Differentiation of 
Pigment Cells and Their Cell Membrane. KAZUHITO HAYA-
SHIBE, YUTAKA MISHIMA, MICHIO KAWAI , AND MASAMITSU !CH I-
HASH! , Dept. of Dermatology, Kobe Univers ity School of Medicine, 
Kobe, Japan. 
Interrelationship of melanoma-associated ant igens and melanosomal 
antigenic properties has been investigated in relation to divergent 
oncogenic differentiation of melanosome synt hesizing cells. BALB/c 
mice were immunized with purified melanosomal fraction from human 
SK- MEL-12 cells and subsequent ly spleen cells were fused with mouse 
myeloma cell line P3/X63.Ag8.Ul. The specificity of t he established 
monoclonal antibody, A4Fll against each subcellular fractions and cell 
surface were checked by RIA, indirect immunofluorescence and im-
muno-electron microscopy of cultured SK-MEL-12 cells using saponin 
ce ll permeation method. 
A4Fll has been found to bind selectively with melanosomal and 
small granule fractions of SK-MEL-12 cells. Analysis by immunofluo-
rescence has detected t he cytoplasmic reactivity in cultured SK-MEL-
12 cells and malignant blue nevus cells. Electron microscopy using the 
saponin method has revealed t hat. AF4Fll is localized on t he melano-
somes and GERLs as well as on the cell surface. The affin ity of A4Fll 
to t he cell surface has been confirmed by indirect 1251-labelled binding 
assay. This anti-melanosomal antibody has also been found to react 
wit h normal junctional melanocytes, compound nevus cells and nodular 
mela noma cells with distinct cytoplasmic granul ar reactivity on frozen 
sections. 
The above evidence would indicate the presence of antigenic deter-
minant common to intracellular mela nogenic compartments and on 
the cell surface of human pigment cells, regardless to their oncogenic 
differentiation status. 
It is further suggested that other cell types with unique protein 
synthesis may also possess specific ant igenic determinants on their cell 
membranes which are unique to their characteristic organelles. 
4. Factor VIII-Related Antigen (VIIIR-Ag) in Kaposi's Sar-
coma. N . S. PENNEYS, RECIA KOTT-BLUMENKRANZ, AND FRAN-
CISCO CIVANTOS, Depts. of Dermatology and Pathology, University 
of Miami School of Medicine, Miami, FL. 
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Kaposi's sa rcoma is a spindle ce ll neoplasm of vascula r origin . The 
endothelial de rivation of this tumor is supported by posit ive immuno-
histochemical identification of blood group a ntigens a nd VIIIR-Ag 
within tumor cells. VllJR-Ag is a substance that is synthesized wit hin 
endothelial ce lls and is an established immunohistochemical marker 
for these ce lls. In this study, we have examined the plasma of patients 
with cutaneous Kaposi's sarcoma for alte ra tions in levels of VIII R-Ag. 
Blood was collected from 10 adul t male patients who did not have 
acquired immune defi ciency syndrome but who had biopsy proven 
cutaneous Kaposi's sa rcoma. VIIIR-Ag levels were determined on 
plasma samples by the method of rocket electrophoresis in a research 
hematology laborato ry. VITIR-Ag levels were found to be elevated in 9 
of 10 patients. T he mean value was 298 + 132% with normal values in 
this laborato ry ranging from 70% to 150%. Patients wi th more exten-
sive disease tended to have higher levels of Vli!R-Ag in t heir plasma. 
T he resul ts of t his study suggest a significant association between 
cutaneous Kapos i's sa rcoma and the presence of elevated plasma levels 
of VIII R-Ag. VITI R-Ag levels were increased even t hough cuta neous 
involvement was mini mal in many of t hese cases. This assoc iation may 
provide a useful diagnostic and prognostic ma rker fo r cutaneous and 
inte rnal involvement by this neoplasm in non-acquired immune defi -
ciency syndrome and acquired immune deficiency syndrome pat ients . 
5 . A New Monoclona l Antibody Which Ide ntifies Endothelial 
Cells (EC). S. MATSUO, N. PENNEYS, M. NADJI, J . ZI EGELS-WEISS-
MAN, AND K. ADACHI , Depts. of Dermatology and Pathology, Uni-
versity of Miami School of Medicine, Miami , FL, and Dept. of 
Dermatology, Asahi kawa Medica l College, Hokkaido, J apan. 
T he demo nstratio n of ant igen characte ristic of a specific cell type 
within a tumor ce ll supports t he concept that the tumor ce ll is derived 
from that pa rent cell. We a re generating an a rray of monoclonal 
antibodies to t issue ant igens that are stable to fo rmalin fixation and 
para ffi n embedding; such ant igens, when present in a neoplasm, would 
be of help in ident ification a nd classification of the neoplasm. 
Sta ndard mouse-mouse hybridoma methodology was used afte r im -
munization wi th homogenate of human thorac ic duct and associa ted 
co nnective t issue. T he supernatants of viab le colonies were assayed for 
ant ibody by an unlabelled ant ibody perox idase-ant iperox idase method 
us ing sect ions of formalin -fi xed, paraffin embedded thoracic duct as 
substrate. An ant ibody was ide nt ified to an ant igen of molecular weight 
68 Kd present in lymphatic ce lls, EC, and EC-associated basement 
membrane. Six cases of Kaposi's sarcoma, 3, of angiosarcoma, 15 of 
leucocytoclastic vasculi t is, and a variety of co nt rols were examined a t 
va rious d il utions of the pri mary a ntibody and using appropriate con-
t rols in each experiment. 
The monoclona l ant ibody ident ified an in tracellular antigen in a ll 
cases of Kaposi's sa rcoma and angiosa rcoma. Non-EC-derived spindle 
ce ll lesions did not contain t his antigen. EC could be ident ified in 
vesse ls damaged by leucocytoclastic inflammatory processes. Li ttle 
background staining was observed. T his ant ibody will be of diagnostic 
use in ident ifyin g EC-derived neoplasms as we ll as in studying the 
effects of inllammat ion on EC and t heir basement membrane. 
6. Pu r ifica tion a nd Characteriza tion of a Ma jor Extracellular 
P rote inase from Trichophyton rubrum. (T. rubrum). MASA-
KAZU ASAHI , ROBERT LI NDQU IST, KIMI E F UKUYA MA, GERARD APO-
DACA, WILI AM L. E PSTEIN, AN D J AM ES H. MCKERROW, Depts. of 
Dermatology and Pathology, University of California, San Francisco, 
and Dept. of Chemistry, San Francisco State Unive rsity, San Fran-
cisco, CA. 
T. rubrum., the most common dermatophyte of man, is known to 
release proteolytic enzymes which digest keratin. This paper reports 
purification and characte ri zation of the major proteinase from a strain 
of T. rubrum.. P rotein s in the cul ture fil t rate were prec ipi tated by 
adding ammonium sulfa te (70% saturation) and applied on a Sephadex 
G-100 column . P roteolytic activi ty was fur ther purified from a broad 
G- 100 pea k using a Mono- P chromatofocusing column eluted wi th a 
pH 8-5 gradient. Homogeneity was judged by s ilve r staining on SDS 
polyacrylam ide gel electrophoresis. The major proteinase has a pi of 
7.8 a nd a subun it M, of 42,000, but appea rs to exist in the "native" 
state as a 92,000 M, dimer detec ted by gel electrophoresis without 
di thiothreito l. T he proteinase degraded Azocoll , ~H -e l astin , "'C- keratin , 
casein and gelatin with an opt imal p H of 8. Kinetic studies also showed 
that tetrapept ides conta in ing aromatic or hydrophobic residues at Pl 
were the best substrates. A kw/K., of 27,028 M- 1 • sec- 1 was calculated 
for the peptide SuAlaAlaProPhe-pNA. T he enzyme was inhibited by 
chlorylmethylketonc tet rapeptides wi th hydrophobic res idues at Pl as 
Vol. 84, No. 4 
well as other inhibito rs of serine proteinases. We suggest tbat the 
extracellular proteinase probably plays a cent ral role in t he metabolism 
and pathogenesis ofT. rubrum infection. 
7. The Biological Role of Keratinoly tic Proteinase (KPase) and 
Its Inhibitor on the Growth of Candida albicans. R. T SU BOI, 
Y. KURITA , K. MATS UDA , M. NEG I, AND H. OGAWA, Dept. of 
Dermatology, Juntendo University School of Medicine, Tokyo, J a-
pa n. 
In order for C. albicans to be pa ras itic on the stratum corneum, it 
would be expected to digest insoluble keratin proteins and acquire 
nu t ritive substa nces by releasing some form of proteolytic enzyme. 
With the electron microscope we observed morphologically t hat fun gi 
were located wi t hin the region of the stratum corneum and were found 
to have digested t he marginal band of the horny ce ll , and to have 
invaded the cytoplasm. Subsequent ly we found C. albicans produced a 
keratinolytic proteinase (KPase) when cultivated in liquid medium 
containing human stratum corneum (H SC) as t he nit rogen source, but 
was unable to do so when cul t ivated in sabouraud dextrose broth, a 
medium frequently used in laborato ries. Purified KPase from the 
cul ture supernatants belonged to the carboxyl proteinases group, had 
a molecular weight of 42.000 and an optimum pH 4.0. The activity of 
the enzyme was inhibi ted strongly with t he addi t ion of pepsta tin. KPase 
could digest and be inducted from the membranous fraction, which is 
t he most resistant structure of the horny cell. Suspecting that the 
enzyme may play an important role when C. albicam invades the 
epidermis, we investigated the inlluence of culture medium pH and 
various kinds of protease inhibi to rs on the growth of C. albicans. A 
rapid growth of C. albicans was observed with weakly ac idic media, 
pa rt icularly at pH 4.0, while even at a neut ral pH condit ion, C. albicans 
could cha nge the surrounding pH in to a weakly ac idic pH and produced 
KPase. From amongst various kinds of protease inhibi tors, pepstatin, 
a carboxyl protease inhibito r, most strongly inhibi ted the growth of C. 
albican.s dependent upon its concentration and had a stronger antifun -
gal effect than the well -known a nt ifungal agent, clotrimazole. These 
morphological and biochemical results suggest that KPase plays an 
important role when C. albicans invades the epidermis and that pepsta-
tin has a possibility of being used as a new type of a ntifungal agent . 
8. Immunopathologic and Ne utrophil Function Monitoring of 
Experimental Therapy in Behcet' s Sy ndrome_ JOSEPH L. J OR-
IZZO , FRANK C. SCHMALSTEIG, ALVIN R. SOLOMON , J ERRY C. DAN-
IELS, AND TITO CAVALLO, Depts. of Dermatology, Pediatrics, Inte r-
nal Medicine, and Pathology, University of T exas Medjcal Branch, 
Galveston, T X. 
T en patients with rigidly defin ed, clinica lly active, Behcet's .syn-
drome have been evaluated over a 3 year period. Pathergy testing, the 
induction of a sterile pustular vasculi t ic lesion 24 hours afte r dermal 
injury by needle prick or int radermal inject ion, was assessed using 
intradermal injection of 0.05 ml of a 1.0 mg/ml solu t ion of histamine 
phosphate. Lesions were evaluated by direct immunofluorescence mi-
croscopy (4 hours) and rout ine microscopy (24 hours) wit h appropriate 
cont rols. Neut rophril migration was assessed by our published suba-
garose method using patient or cont rol serum in t he agar. Neut rophil 
surface glycoproteins (Mol, Macl, OKMl , LFAl, pl50.95) which may 
be involved in neut rophil adherence were evaluated qualitatively by 
t ri t ium labeling of t he ce ll surfaces of in tac t neut rophils. All patients 
showed evidence of immunoreactant deposit ion in dermal blood vessel 
(4 hours) and/o r evidence of Sweet's- like or leukocytoclastic vasculit is 
(24 hours) afte r histamine injection during active disease. All patients 
showed evidence of serum enhancement of neutrophil migration . Neu-
trophil surface glycoproteins were not different from cont rol neut ro-
phils in the 5 patients tested. Oral thalidomide 200 mg night ly was 
given to 5 consent ing adults as per our FDA issued IND. Clinical 
improvement was dramat ic a nd immunohistopathologic evaluation of 
histamine induced pathergy testing became negative in 4/5 patients . 
Unlike colchic ine therapy (which in our previous study abolished serum 
enhancement of neut rophil migration in 4 patients) thalidomide ther-
apy had no effect on neut rophil migration or surface glycoproteins in 
this small patient group. 
9 . Immunohistochemical Analysis of the Mechanisms Underly-
ing Spontaneous R egress ion Phenome non of Numerous F lat 
Warts . H. TAGAMI , S. AlBA , AND M. ROKUG O, Dept. of Dermatology, 
Tohoku University School of Medicine, Sendai , J apan. 
Numerous flat warts, vi ral tumors induced by human papillomavirus 
(HP V) types 3, 10 or 28, regress spontaneously within one month after 
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s udden occurrence of inflammation in a ll t he warts, leaving permanent 
immunity to t1at warts in the host. Thus, t he study of t his phenomenon 
provides a va luable direct in fo rmation on tumor immuni ty in man. 
Histologica lly such inDa mmed nat warts show a dense mononuclea r 
cell infilt ration sharply confined to wart tissue. There is, however, little 
data on the characte ristics of lymphoid ce lls as well as t he role of HPV 
antigen in this immune-mediated tumor rejection phenomenon in man. 
We studied the presence of HPV antigen by peroxidase-ant iperox i-
dase test us ing genus-specific ant ise rum prepared from bovine papil-
lomavirus. Posit ive reactivity for HPV was disclosed in none of 31 
inflamed flat warts in cont rast to 63% of 19 ordinary tlat warts. The T 
cell phenotype assessment in 5 inflamed flat warts using monoclona l 
a n tibodies wi t h immunoperoxidase technique showed that t he lymph-
oid cells invading t he epidermis consisted mostly of suppressor/cyto-
to xic subsets, whereas helper/ inducer subsets predominated the infil -
trating ce lls in the dermis. Natural killer ce lls were absent. HLA-DR 
a n t igens were demonstrated not only on La ngerhans ce lls and lymphoid 
cells but a lso on the surface of the keratinocytes. 
These data indicate that, a lt hough tlat wart is a viral tumor, the 
major immune mechanism underlying its spontaneous regression phe-
nomenon is not a n immune reaction aga inst HPV ant igen present in 
the nuclei of upper epidermal ce lls but a T cell -mediated attack aga inst 
t umor ce lls . 
10. Killed T. m entagrophytes Spores Differ from Hyphae in 
Their Ability to Induce Cutaneous Reactions and Activate 
Complement. R. E. REECE, A. H. ZUCKER, AND A. D. HERNANDEZ, 
VA Medical Cente r and U niversity of Tennessee Center for the 
Health Sciences, Memphis, TN. 
The clinical manifestation of T. mentagrophytes in fecto n differs 
depending on whether stratum co rneum or ha ir is infected. Stratum 
corneum infections are characterized by erythema and scale while hair 
infections a re character ized by pustules. Hyphae predominance in 
stratum corneum infections while spores predominante in hair infec-
t ions. To determine whether the predominant form of the fungus was 
responsible for inducing t he clinical manifestation of stratum corneum 
and hair infection, we inoculated the skin of gui nea pigs with killed T. 
mentagrophytes spores or hyphae. Only guinea pigs previously infected 
with T. m.entagrophytes developed cutaneous reactions when incoluated 
with killed spores or hyphae. Spores elicited a pustular reac tion in 4 of 
6 guinea pigs while 3 of 6 guinea pigs inoculated wit h hyphae developed 
scale and erythema. To determine whether t he spore form of T. m.en-
tagrophytes activated more C' than hyphae on a weight basis, we 
measured t he ability of spores and hyphae to activate C' . Equal weights 
of spores or hyphae were incubated with serum and t he activation of 
C3 and C5 determined using immunoelectrophoresis and a radio-
immunoassay, respectively. Both spores and hyphae activated C" and 
C5 . Activation occurred through both the classical and alternate path-
ways. Serum incubated with spores generated more Cs, than t ho e 
incubated with hyphae. T hese results show that spores or hyphae of 
ki lled T. mentagrophytes elicit two distinct clincial manifestations in 
gu inea pigs which rese mble those observed in man . T he data suggests 
that the predominant form of the orga nism determines whether pus-
tu les or scales a re elicited, and that this may be mediated through C' 
activation. 
11. Epidermal Growth Factor (EGF) Receptors in Smooth Mus-
cle Cells In Vitro. C. ARZUBIAGA, C. M. STOSCHECK, AND L. E. 
K IN G, JR., Div. of Dermatology, Vanderbilt Univers ity and V.A. 
Medical Cente rs, Nashville , TN. 
In mammalian skin, 1251-EG F binds to epithelial and nonepithelia l 
cells such as smooth muscle (SM) ce lls found in or a round hair follicles, 
sweat glands and blood vessels (Nanney et al, J. Invest.. Dermatol 83: 
989, 1984). To characte rize the EGF receptors in SM, cells from the 
tunica media of rat thoracic aorta were obtained, grown £n vitro in 1% 
feta l calf serum , (FCS) wi th or without added 1251-EGF. Cell mem-
brane of these rat S M cells was also prepared, incubated with EGF and 
[Y -32P]ATP , and analyzed by autoradiography of SDS polyacrylamide 
gel electrophoresis (PAGE). EGF (10 ng/ml) stimulated the growth of 
t h ese rat SM ce lls by 38% in 96h, as compared to SM cells grown in 
FCS alone. 125 1-EGF binding to rat SM cells was saturated at 20 ng/ 
m l EGF at 30 min and at 10 ng/ml at 4h at 37 C. Maximal 1251-EGF 
b inding occurred at 30 min with a subsequent decline in ce ll bound 
1251 in the ensuing 4h. Chloroquine (50 ng/ml) prevented the decline 
in SM bound 1251 when added to the medium. PMA (4B-phorboi -12B-
myristate, 13a-acetate) inhibited 1251-EGF binding to t hese rat SM 
cells. Saturating concentrations of PMA (3 ng/ml) only inhibi ted 70% 
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when 0.25 mg/ml) EGF was added to t he SM cells. When analyzed by 
SDS PAGE the autoradiographs showed a major 170-kDa endogenous 
phosphorylated protein that was the only substate whose phosphoryl -
ation was EGF dependent. Under the condit ions used to prepa re the 
SM membranes (EGTA, protease inhibito rs) the EGF receptor -kinase 
is expected to be a 170-kDa protein and not have a major degradation 
form of 150- kDa. 
Conclusions: Rat SM cells £n vitro have functional and specific EGF 
receptors t hat a re saturable, down-regulated in a chloroquine inhibi t-
able process and inhibi ted by the phorbol ester, PMA. EGF stimulated 
t he growth of t hese rat SM cells and induced phosphorylation of a 
single 170-kDa membrane protein , presumably the EGF receptor-
kinase itself. 
12. In Vitro Studies on Pathomechanism of Fixed Drug Erup-
t ion . S HIGERU SAKAKIBARA, TOKIO NUMATA, AND NOBUYUK I MI -
ZUNO, Dept. of Dermatology, Nagoya City University Sc hool of 
Medicine, Nagoya, Japan. 
The characteri stics of t he fixed drug eruption a re fixed site of lesion, 
specificity of drug, immediate type reaction, severe epidermal damage 
comparing with dermal one, and occasional spontaneous cure. A com-
plete pathomechanism to expla in these facts fu lly has not been pro-
posed to date . To cla ri fy t he pathomechanism, in vitro studies were 
performed. Keratinocyte migrates of skin explant obtai ned from a 
patient with a fi xed drug eruption due to sulindac (D), were challenged 
by several kinds of test samples, and then their morphological changes 
were observed. By addi tion of a patient's serum obtained 2 hours after 
ingestion of D [P (+) ]. migrated keratinocyte from the involved sk in 
shrank, then detached from t he Petri dish a nd disappeared. The same 
resul ts were obtained by challenge of a heat inactivated P( +) and a 
patient's serum without D ingestion [P(- )] mixed with Din vitro. No 
significant changes were observed wi th D alone or a serum from a 
normal person obta ined afte r D ingestion. T he positive reaction was 
not observed with the uninvolved skin explant challenged by P(+), 
P(-) , and P(-) mixed with D. Preincubation of the involved skin 
explant wi th anti- human lymphocyte ant ibody did not influence these 
reactions. These results indicate that t he patient's les ional epidermis 
and serum facto r and D are essentia l to produce t he epidermal damage, 
and that complement system and lymphocyte may not be involved in 
this reaction. A (N H,),SO, 0- 50% Ppt. fraction of the patient's serum 
gave a strong reaction, but its superna tant gave a weak one. Addition 
of anti-l gA ant ibody to a mixture of P(-) and D, suppressed the 
reaction, but addi t ion of either anti-lgG or anti- lgM antibody did not. 
So the serum factor may be lgA . 
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1. De tection of Anti-Gliadin Antibodies in Bullous Diseases 
and Their Recognition of Same Antigenic Polypeptides. VIJAY 
]{UMAR, NARESH JAIN , AND ERNST H. BEUTNER, Depts. of Micro-
biology and Dermatology, University at Buffalo, SUNY, Buffalo, 
NY. 
Most of the patients wi th dermatitis herpetiformis (DH), a pruritic 
vesicular skin disorder, have jejunal villous atrop hy identical to t hat 
found in ce liac disease. T he glu ten sensit ive enteropathy is, however, 
less severe and both the gut and skin lesions improve on gluten free 
diet. Most D H patients have circulating antigliadin antibodies (AGA). 
However, there a re conf1icting reports as to the disease specificity of 
AGA. We studied t he disease specificity of AGA in various bu llous 
diseases to determine if they react with same gliadin polypeptides. 
AGA were detected in the sera of 23 DH pat ients, 16 pemphigoid, 9 
pemphigus and 57 normal cont rols both by indirect IF on monkey 
esophagus and by ELISA. Reactivities of AGA for various gliadin 
polypeptides were determined by immunoblot. AGA were positive in 
20 of 23 DH, 12 of 16 pemphigoid, 7 of 9 pemphigus patients and 16 of 
57 normal cont rols by ELISA. AGA from patients with various bullous 
diseases recognized the same five major polypeptides as in DH by the 
immunoblot method. The incidence was somewhat. lower by t he indirect 
IF method. We thus co nclude that neither the presence of AGA nor of 
ant ibodies to specific gliad in peptides can be regarded as a disease 
specific marker of DH. 
2. Altered Epidermal Cell Viability Induced by Pemphigus 
Antibody a nd Complement. S. KAWANA, W. D. GEOGHEGAN, AND 
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R. E. JORDON, Depts. of Dermatology, The University of Texas 
Health Science Center, Houston, TX, and Kitasato University 
School of Medicine, Sagami hara, Japan. 
We have previously shown that complement (C) is fixed by pemphi-
gus IgG to the surface of epidermal ce lls and enhances pemphigus IgG 
mediated detachment of monolayers of cultured epidermal cells. The 
present study extends these findings by investigating the effects of 
pemphigus IgG and C upon cell viabili ty using t rypan blue exclusion, 
ethidium bromide (EB) staining and fluorescein diacetate (FDA) con-
version by living cells. Forty eight hour cult ivated epidermal monolay-
ers of neonatal BALB/c mice were incubated in media containing 
1 mg/ml purified pemphigus lgG for 48 hours either in t he presence or 
absence of C. Adherent and detached cells were examined by both 
phase and fluorescence microscopy. 
Results from trypan blue exclusion showed that pemphigus IgG plus 
C produced some decrease in ce ll viability when compared to pemphigus 
lgG without C (adherent cel ls 68% versus 85% viable, detached cells 
18.9% versus 36.6% viable, respectively). However, when FDA/EB 
comparisons were made, the differences were significant. In the absence 
of C or Clq or afte r 56"C for 30 min., the presence of pemphigus IgG 
resu lted in an average of 54% FDA+ adherent cells and 13% EB+ 
detached cells. In the presence of C or plasminogen depleted C, t here 
were 25% FDA+ adherent cells and 41% EB+ detached cells. Normal 
lgG with or without C yielded values of 61% FDA+ adherent and 9% 
EB+ detached. These studies suggest that pemphigus antibody in the 
presence of C alters cell viabi lity and supports the contention that C 
activation contributes to acantholysis. 
3. Regional Variation in the Expression of Pemphigus Vulgaris 
Antigen in Human Skin. L. SISON-FONACIER, M. SABOLINSKI, 
AND J-C . BYSTRYN, Dept. of Dermatology, NYU School of Medicine, 
New York, NY. 
To examine whether pemphigus vulgar is (PV) antigen is expressed 
uniformly over t he epidermis, we measured its concentration on differ-
ent areas on the body. Three sera with high t iters (640- 1280) of PV 
antibodies, and as co ntrol three sera wit h bullous pemphigoid (BP) 
antibodies, were reacted with 46 specimens of normal ski n obtained 
from diffe rent individuals. Al l skin specimens were immediately frozen 
in liquid nitrogen and tested within three days. We found that the 
expression of PV antigen , determined from the highest dilution of PV 
antibodies giving a positive reaction by indirect immunofluorescence 
on a skin specimen , was greatest on scalp, face, neck, buccal mucosa, 
and axilla. The average concentration of PV antigen in 20 skin speci-
mens tested from these areas was 320 (range 40- 1280). PV antigen 
concentration was less on skin from lower back and groin. The average 
concent ration in 6 specimens tested from these areas was 40 (range 0-
320). There was an intermediate expression of PV antigen in t he other 
areas tested (chest, abdomen , upper back, and legs) . As previously 
shown, there was also regional variat ions in t he expression of BP 
antigens measured concurrently in t he same specimens of skin. How-
ever, the pattern of distribution of PV and BP antigens was strikingly 
different. Some areas strongly expressing PV antigens (scalp, face, 
neck) expressed little BP ant igen; and conversely, BP antigen was 
strongly expressed in groin and low back wh ich expressed little PV 
antigens. 
T hese results indicate that there are regional variations in the 
expression of pemphigus vulgaris antigen and that the distribution of 
th is antigen differs from that of bullous pemphigoid antigen. 
4 . Cytochemical and Biochemical Localization of Acid and 
Neutral Lipase Activity in Epidermis. GO PI NATHAN K. MENON, 
STEPHEN GRAYSON, AND PETER M. ELIAS, Dermatology Service, 
VAMC, and Dept. of Dermatology, University of California School 
of Medicine, San Francisco, CA. 
Despite a wealth of new in fo rmation on epidermal lipids and thei r 
ro le in permeability barrier function and desquamation, little is known 
about the location of the enzymes that regulate their catabolism. In 
th is study we have localized ac id and neutral lipase in the outer 
epidermis simul taneously by cytochemical and cell fractionation tech-
niques. Aldehyde-fixed tissues (100 f.lm slices) incubated in Tween 85 
or t riolein plus taurocholate/calcium chloride-containing buffer, pH 
7.2 or 4.5, were then exposed to lead to form an insoluble "soap", and 
processed for elect ron microscopy. Simultaneously, ce ll homogenates 
and isolated lamellar body fractions were incubated wit h methylumbil-
liferone oleate (MUO) under similar conditions, with released, free MU 
servings as an index of lipase activity. On electron microscopy, both 
acid and neutral lipase were localized solely to in tercellular domains in 
Vol. 84, No.4 
the stratum corneum (SC), with neutral lipase interspersed among 
intercellular lamellations, and acid lipase adjacent to the plasma mem-
brane, but concentrated in t he outer layers of the SC. In the stratum 
granulosum lipases were found, both ultrastructurally and biochemi-
cally in lamellar bodies, but neutral lipase also was localized in the 
perinuclear cistern mitochondria. In summary, these studies 1) by 
demonstrating lipid-catabolic enzymes in the stratum corneum, lend 
further support to the two-compartment model of the SC; 2) provide 
new information about the location of lipid-catabolic enzymes in dif-
fe rentiating epidermis; and 3) provide new insights about how lipids 
are processed during permeability barrier formation and desquamation. 
5. De Novo Synthesis of Lysozyme by Human Epidermal Cells. 
VIRGINIA L. CHEN , DENNIS S. FRANCE, AND GIORGIO MARTINELLI, 
Dept. of Dermatology, Mount Sinai School of Medicine, New York, 
NY. 
Lysozyme, a low molecular weight (14,500) cationic protein, is a well 
known bacteriolytic agent t hat hydrolyzes mucopeptides of bacterial 
cell walls. Although t he presence of lysozyme has been reported in 
human skin , whether or not epidermal ce lls can directly synthesise this 
protein has not been determined. 
Fresh normal human skin obtained at surgery was keratomed and 
incubated in 0.5 % trypsin at 4"C for 24 hours and the epidermis 
removed from dermis. Epidermal cells were cultured in serum-free 
medium RPMI 1640 lacking leucine supplemented with antibiotics and 
containing 500 uC; eH)-leucine in 5% C02 atmosphere at 37"C for 48 
hours. Sonicated epidermal cell preparations were dialyzed to remove 
free ("H)- leucine and concentrated. These preparations were electro-
phoresed on SDS-PAGE gel and analyzed by Western blot technique. 
Proteins transferred to ni trocellulose paper were immunostained with 
rabbit ant i-human lysozyme antibody using an indirect immunoperox-
idase method. A parallel gel was dried and processed by autoradiogra-
phy. Coomassie blue staining revealed a major band at molecular weight 
14,500 coincident wit h both an immunoreactive band and a major 
radioactive band. Bacteriolytic activity was demonstrated in fractions 
containing radioactive and immunoreactive proteins from partially 
purified human epidermal lysozyme. 
These findings suggest that a bacteriolytic, immunoreactive lyso-
zyme is one of the major proteins newly synthesized by human epider-
mal ce lls in short-term culture. This observation provides new evidence 
that epidermal cells may have the ability to protect the skin from 
bacterial infection by providing its own antibacterial agent. 
13. Intracellular Viscosity Changes in Guinea Pig Keratino-
cytes Measured by Fluorescence Polarization. HIROSHI HACH-
ISUKA, HIROI'UMI NOMURA, YOICHIRO SASAI, KAZUHIDE SHIOT-
SUKI, AND M. MITSUO YO KOYAMA , Depts. of Dermatology and 
Immunology, Kurume University School of Medicine, Kurume, Ja-
pan. 
During the process of epidermal cell keratinization, keratinocytes 
undergo dramatic changes, including synthesizing of prekeratin and 
keratin, formation of tonofilament and keratohyalin granules, and 
increasing their cell size. In this study, we used the fluorescence 
polarization techn ique to measure the intracellular viscosity of guinea 
pig keratinocytes. Guinea pig epidermal sheet was obtained with 
EDTA-PBS t reatment and was incubated in 0.25 % Trypsin-PBS for 
20 min at 25"C. Epidermal cells were mixed wit h Percoll-Hanks solu-
t ion and centrifuged at 20,000G for 30 min at 25"C and fractionated 
into high (HDF), intermediate (IDF) and low (LDF) density fractions. 
Morphological observation and cytoflourometric analysis of DNA con-
tent of these fractionated epidermal cells showed that HDF, IDF, and 
LDF were basal cell, squamous cell and granular cell -rich fractions, 
respectively. Two-tenth ml of the epidermal cell suspensions were 
incubated with 3 ml of FDA solut ion (fluorescein diacetate; 0.25 
J.Lg/ml, pH 7.4) . Int racellular fluorescence polarization of each fraction 
was determined with a polarization spectrofluorometer (Hitachi MPF4) 
using excitation wavelength at 470 nm and an emission wavelength at 
510 nm and P (polarization)-value was calcu lated. P-value of HDF 
IDF and LDF was indicated as 0.195, 0.172 and 0.154, respective!/ 
In tracellular viscosity of keratinocytes was higher in basal cells and 
lower in granular cells. Our result indicates that intracellular viscosity 
of guinea pig keratinocytes is descreased during keratinocytes differ-
ent iation. 
7 . Linoleate-rich Polar Lipids of Epidermis: Structure Deter-
mina tion by Proton Magnetic Resonance. WILLIAM ABRAHAM 
P I-IILIP W. WERTZ, AND DONALD T. DOWNING, The Marshall Der: 
April1985 
matology Research Laboratories, University of Iowa College of Med-
icine, Iowa City, lA. 
The acylceramides (AC) and acylglucosylceramides (AGC) in mam-
malian epidermis a re of particular interest because of t heir probable 
r ole in the barrier to water diffusion. We showed previously that in the 
AC, linoleic acid is linked to t he hydroxyl function of very long chain 
(C30- C3,) w- hydroxyacids, which in turn a re am ide- linked with sphin -
gos ine. We proposed that such extended molecules could spa n a typical 
lipid membra ne while t he linoleate was inserted into a n adjacent 
membrane, thus inducing the stacking of mult iple intercellular mem-
branes which is characteristic of stratum corneum. Earlier, we proposed 
a similar function for AGC, for which previous workers had reported 
attachment of t he linoleate to the glucose rather than to the hydroxy-
acid. This difference has led us to reexamine t he structures of both AC 
and AGC, us ing high field nuclear magnetic resonance spectrometry. 
Solut ions of t he lipids in deuteriochloroform:deuteriometha nol were 
exam ined at 360 MHz in a Bruker model 360 WH instrument. The 
spectra clearly showed t hat in both AC and AGC the hydroxyl groups 
of the w-hydroxyacids a re esterified a nd are liberated by the mild 
a lka line hydro lysis which releases linoleic acid from t hese molecules. 
Thus, AGC differ from AC only in having glucose attached to t he 
primary hyd roxyl group of the sphingosine. S ince ACG are conve rted 
to AC during t he convers ion of gra nular cells to corneocytes, it can be 
postulated t hat t he AG C are responsible for assembly of t he lamellar 
bodies in t he viable epiderma l ce lls, while the AC mediate t he stacking 
of the multiple intercellula r la mellae in the stratum corneum. This is 
supported by our recent demonstration t hat AGC cause flattening and 
stacking of liposomes in vit ro. 
8. Relationship Between Sebum Secretion Rates and the Con-
centration of Linoleate in Sebum and Epidermal Lipids. MARY 
ELLEN STEWA RT, PHILIP W. WERTZ, MARCIA OWEN GRAHEK, AND 
DONALD T. DOWNING, Marshall Research Laboratories, Dept. of 
Dermatology, Univers ity of Iowa College of Medicine, Iowa City, lA. 
There is evidence t hat an essentia l fatty acid deficiency, possibly 
limited to t he follicle, may be involved in acne. Since acne is absent in 
young children until sebum secretion rates begin to rise early in 
puberty, we sought to determine whether cha nges in sebum secretion 
rates are associated with cha nges in t he percentages of linoleate in 
sebum and whether a ny such cha nges might a lso be reflected in the 
fatty ac id composition of epidermal lipids. 
Skin surface li pid was extracted from t he ha ir of 32 children, aged 6 
through 9. Fatty ac id methyl esters were prepared from t he sebaceous 
wax esters, epidermal acylce ramides, and choleste rol esters (of mixed 
origin) isolated from the extracts. These methy l esters were ana lyzed 
for lineoleate by quartz capillary gas chromatography. 
In the wax esters, t he % linoleate decreased from a lmost 3% in t he 
lowest sebum secretors to less than 0.2 % in the highest. Increased 
amounts of 18:26.5,8 partially co mpensated for the dilution of linoleate 
by la rger amounts of sebum in the children with higher sebum produc-
tion rates. Linoleate in acylce ramides a lso decreased with increasing 
sebum production rates, the range being from about 15% to 3%. In 
acylceram ides, linoleate appeared to be replaced by sebaceous 16:1~6. 
In cholesterol esters, linoleate first rose and then fell with sebum 
secretion rates. This result seemed to occur because of complex changes 
in chain length distribution a nd double bond position in t he cholesterol 
ester fatty acids. The results support t he hypothesis that changes in 
sebum linoleate concentration may be involved in acne. 
9. Ultrastructural Features of Merkel Cells in Explanted Vi-
brissae . B. M. NICHOLS AND M. BELL, Depts . of Dermatology and 
Anatomy & Cell Biology, U niversity of Cincinnati College of Medi-
cine, Cincinnat i, OH. 
Although Merkel cells a re considered to be mecha noreceptors, t heir 
re lat ionship to cutaneous sensation is far from clearly understood. The 
present study was underta ken to determine conclusively the effects of 
denervation on t his distinctive cell type. 
Vibrissae from donor DBA/2 mice were excised and implanted 
subcutaneously in recipient DBA/2 mice. Fifteen recipient mice were 
anesthesized with nembutal, and their backs shaved with clippers a nd 
then with a razor. Donor mice were sacrificed; t heir vibrissa! pads were 
removed and cut into blocks contain ing 1- 3 vibrissae. The blocks were 
t hen implan ted between t he sk in and body wall of recipient mice. 
Animals were sacr ified at post-operative intervals of 1, 2, 3, 4 and 6 
weeks, a nd t heir subcutaneous grafts were removed and prepared for 
examination with electron and light microscopy. Control t issues were 
vibrissae excised from snouts of DBA/2 mice and immediately pro-
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cessed according to routine procedures for electron microscopy. In 
normal DBA/2 mice, Merkel cells were ident ified in large numbers 
intermingled with adjacent keratinocytes in t he outer layers of outer 
root sheaths of vibrissae; axon terminals (neurites) abutted many 
Merkel cells. Merkel cells were identifiable at all stages after explana-
tion to ectopic sites, but no mitochondria-laden neurites were detected 
at a ny post-operative in tervals. Therefore, it is evident that Merkel 
ce lls can survive without innervation. More likely , their maintenance 
depends on other factors in t heir environment. 
10. Beta Interferon Modulates Proliferation and Differentia-
tion of Cultured Mouse Epidermal Cells. PAMELA J. SPERRY, 
JOAN M. VIGIL, AND RALPH A. JUAREZ, Biological Sciences Depart-
ment, Califo rnia State Polytechnic University, Pomona, CA. 
In ter ferons genera lly inhibit ce ll proliferation and stimulate or in-
hibi t differentiation, depending on the system examined. In this study 
cultured newborn CD-1 mouse epidermal cells were t reated with 1, 10, 
102, or 10" Units/ ml of mouse beta interferon (IFN) beginning the first 
day after planting, t hen every other day. 
Cell proliferation was measured by 3H -thymidine incorporation into 
DNA; cells were pulsed for 2 hours at 2, 4, and 6 days after plating. 
Control cells are actively proliferating at 2 days, continue to incorporate 
label at 4 days, but show how levels of DNA synthes is at 6 days. At 2 
days IFN-treated cells demonstrated a dose dependent decrease in ce ll 
proliferation , reaching a maximum of 50% inhibition at 103 U/ml IFN. 
AT 4 and 6 days, IFN-treated cells showed no significant differences 
in ce ll proliferation compared to cont rol cultures. 
Cell differentiation was studied by pulsing the ce lls with "'S-methi-
onine for 6 hours on days 4, 8, a nd 12; proteins were extracted in 8M 
urea buffer, subjected to SDS-PAGE a nd fluorography. Interferon 
stimulated the synthesis of 58 and 67 kd keratins, depending on the 
dose a nd time of exposure. One t housa11d U/ml stimulated synthesis of 
t hese proteins on days 4 and 8. One hundred U/m l increased the ir 
synthesis on days 8 and 12. Ten U/ml was sti mulatory by day 8. One 
U/ml did not show stimulation of synthes is un t il day 12. 
Thus beta in terferon inhibits proliferation of actively dividing epi-
dermal ce lls in culture. High concentrations of IFN stimulate synthesis 
of the 58 and 67 kd ke ratins at early stages of differentiation and lower 
doses exhibi t stimulation at progressively late r ti mes. 
11. Human Fetal Epidermal Cultures. A. T. LANE AND K. A. DAY, 
Dermato logy Uni t , University of Rochester School of Medicine and 
Dentistry, Rochester, NY. 
Using explant organ cul ture methods, 313 feeder cells and various 
cell cul t ure media, we were ab le to cul ture human fetal epidermal cells 
from fetuses as early as 10 wks. estimated gestational age (EGA). The 
following table summarizes our data: 
EGA (wks.) 
# fetal skin biopsies 












Each fetal biopsy was separated into multiple small explant cultures. 
Positive cultures were identified by severa l millimeter outgrowth of 
keratinocytes confi rmed by microscopy, rhodanile blue staining or 
indirect immunofluorescence. Epidermal outgrowths studied by indi· 
rect immunofluorescence showed definite presence of epidermal anti-
gens associated with reactivity to bullous pemphigoid and pemphigus 
antisera and monoclonal antibodies to human epiderma l keratins. 
Standard epidermal keratinocyte cul ture conditions (DMEM & ad-
ditives) were compared to standard amniotic fluid culture conditions 
{F-10 & additives). The DMEM media more readily supported kerati -
nocytes while fibroblasts grew more easi ly in F-10 media. Epidermal 
sepa ration prior to culture with trypsin, EDTA or collagenase yielded 
no viable keratinocytes while control organ cultures developed active 
keratinocyte outgrowths. One 14 wk. EGA expla nt was passaged once. 
Huma n fetal epidermal organ cul tu res offe r a n experimental method 
to develop huma n fetal epiderma l keratinocyte culture systems. F utu re 
studies may offer insight in to the contro l mechanisms of in vivo fetal 
epidermal development. 
12. Three-Dimensional Differentiation of Eccrine Gland Tu-
mor Cells In Vitro. TAMOTSU KANZAKI , SH IGEYOSHI HAGANE, 
AND HIKARU ETO, Dept. of Dermatology, Kitasato University School 
of Medicine, Sagam iha ra, Japan. 
Although tissue cultured-ce lls are known to produce organized struc-
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tu res, such as hair- follicle formation of t richilemmoma cells a nd lumen 
fo rmation of endothelial ce lls, such cases are still extremely ra re. We 
successfully made a well organized differentiation by cul turing a human 
eccrine gland tumor in vitro. 
A primary explant cul ture of clear ce ll hidradenoma was init iated on 
35 mm plane plastic dishes in Eagle's MEM wit.h 10% FCS. No special 
condi t ion, such as fibroblast feeder layers or growth factors, was used. 
Epi thelial ce ll s were observed propagating 5 days afte r the cul ture. 
Eight weeks later, these ce lls were confluent with a dome formation, 
which is a characte ristic of glandular cells in culture. Subculture was 
done successfully (plating effi ciency was 20%). An at tached indivisual 
ce ll propaga ted slowly (population doubling time was 3 days), producing 
a large colony. Of great in te rest is arrangement of these cells, i.e., ce lls 
in the cente r of each colony were round in shape, but ce lls toward the 
periphery were more and more spindle in concent ric patte rns, as 
observed in colonies of endothelial cell cul ture. S imilar structures were 
repeatedly produced afte r t he next subculture. Carcinoembryonic an-
tigen was detected in t hese cells and in cultured media, and a mono-
clonal ant ibody (EKH5) to eccrine gland cells reacted wi th these ce lls. 
T his study showed that benign eccrine gland tumor cells were able 
to be cul tured wi thout special cul ture conditions and that these cells 
diffe rentiated toward eccrine glands in t hree-dimensional structures 1:n 
vitro. 
13. Cultured H uman Epidermoid Cell Sonicate Yields Ro Pos-
itive Prote ins with 36,000 MW, 66,000 MW. K. A. FRITZ, C. 
KOSAHEK, A. M. BEYER, W. GEOG HEG AN , AND R. E. JORDAN, Dept. 
of Dermatology, University dof T exas Medical School, Houston, TX. 
The ribonucleoprotein "Ro" (SS-A) , isolated from many t issue and 
cell li nes, ·is found linked to RNA's hY1 -5 in huma n beings a nd is said 
to be located in the cytoplasm. The molecular weight (MW) as deter-
mined using splen ic extract is thought to be 50- 57 KD. Usi ng cultured 
HEp2 (human epidermoid carcinoma) ce lls we have shown (1) locali -
zation of Ro wit hin t he cell by indirect IF is variable depending on 
fixation of cells-nuclea r t hread like speckled in fixed cells and diffuse 
cytoplasmic in unfixed cells. (2) Analysis of a HEp2 sonicate by SDS-
P AGE fo llowed by Western B lot reacted with certa in Hua Ro sera t hen 
HPO-RaaHuJ gG revealed 1 or 2 bands (see below) with MW 36 KD 
and 66 KD in va rious sub-cellular fractions. 
HEp2 . Nucleus Plasma 
l-I SE Crude M icrosomal N . Membrane Membrane Cytoso l 
36,000 Ro+ Band XX 






Human splenic extract. (l-I SE) was used as a cont rol and showed a line 
of ident ity when reacted with a Ro serum concurrent. with HEp2 extract. 
Two distinct. Ro- like proteins are t hus identified in certai n HEp2 
cellular locations. T he nature of' t hese proteins is not known but may 
represent the complete protein (66 K) and eit her a precursor or break-
down fragment which is a nt ige nic fo r some patients. 
14. Prima r y Cultures of Diffe r entiating Huma n a nd Rodent 
Cuta neous K e r atinocy tes Grown at the Air/Liquid Interface. 
L. BERNSTAM AND J. A. BERNSTEIN, Dept. of Environmental and 
Industrial Healt h, University of Michiga n, Ann Arbor, MI. 
T he objective of this project was to produce primary cul tures of 
uni fo rmly stratify ing cutaneous keratinocyt.es which are similar to t he 
epiderm is, in ,;itu., by morphological and functional cri te ria and which 
can be exposed topically to tox ic chemicals in order to mimic exposure 
of the in tact skin in vivo. Such cultures, derived from rat and human 
(newborn fores kin and adult chest) skin have been grown on collagen 
as substrata at the air/liquid in te rface by modifica tion of a publ ished 
method (Lillie, et al, Exp. Cell Res., 125 , pp. 153- 165, 1980). T he best 
resul ts were obta ined when keratinocytes from the rat were plated on 
co llagen gels consisting of a mixture (1:1 by volume) of Vit rogen 100 
collagen and collagen de rived from rat. ta il. Vi t rogen 100 alone served 
well in the case of human cells. Attachment and proli fe rative capacity 
were greate r under t hese condit ions, t han when ce lls were plated on a 
plastic surface. Cul tures were grown submerged for 5 (rat) or 14 
(human) days and t hen li fted to the surface of the liqu id. Up to 20 
corn ified layers were seen in lifted cul tures cu ltivated 14 (rat) and 21 
(human) days at. the surface. Desmosomes, tonof'il aments and ke rato-
hyalin -like granules were observed in these cul tures. T he topography 
of the cul tures' surface was suitable fo r tox icological studies of "topi -
cally-applied" environmenta l chemicals. Biochem ical characterization 
of the cul ture is in progress. Supported by USAMRDC, Cont racl 
DAMDl?-82-C-2198 and P rocter and Gambl e Co., Cont ract UM-N-2. 
Vol. 84, N o. 4 
15. Abnormal Cell Division and Diffe r e ntiation of the Cul-
tured Cell from Tube rous Scleros is. KAZUKIYO ONODERA, 
YASU MASA ISHIBASHI *, MASAFUMI SASAKit, AND GE NKI KlM URA t, 
Dept. of Agricul tural Chemistry, University of T okyo, Tokyo, ,Japan, 
* Dept. of Dermatolot,'Y, Facul ty of Medicine, University of T okyo, 
T okyo, J apan, and t Institute of Bioregulat ion, Kyushu University, 
Fukuoka, J apan. 
We have established a cell line from skin of patient with tuberous 
sclerosis and cultured the ce lls for 18 months in. vitro. The cell growth 
was investigated using DNA binding tluorescence dye. Usually t he cells 
divide in to normal daughte r cells and frequently the cells divide into a 
daughte r cell which can divide again and a n abnormal cell whi ch has 
disintegrated nucleus and is unable to divide further. The cells are 
shown to synthes ize tublin , actin , viment in and !ibronectin as fibro-
blasts. ln addition, t he cells are synt hesizing microtubule associated 
protein 2 and glia specific protein. Profiles of cyclic AMP binding 
proteins are similar to those of neuron cells and differ from those of 
!ibroblasts. 'l' he results imply that t he regulation of cell division and 
gene expression was impaired in this cell line. Further biochemical 
analysis will help us to understand molecular defects associated with 
tuberous sclerosis. 
16. Stimulation of DNA Repair by Sodium Butyra te in Xero-
derma Pigmentosum Group F Ce lls. CHIKAKO NISHIGORI AND 
HIRAKU TAKEBE, Depts. of Dermatology and Experimental Radiol-
ogy, Facul ty of Medicine, Kyoto University , Kyoto, J apan. 
Xeroderma pigment lsum (XP) group F, which was originally de-
scribed in J apan, is characterized by late onset and mild clinical 
manifestations. XP F group ce lls has been reported to show slow and 
long- lasting DNA repair, which is considerably different from that of 
XP cells belonging to other complementation groups wit h some residual 
repair activity. Recently sodium buty rate has been reported to stimulate 
DNA repair capacity in human cells. We investigated whether the 
residual capacity in XP F group cells might be stimulated by this 
compound . XP ce lls were preincubated with various concentrations of 
sodium butyrate (0- 20 mM) for 48 Ius. Colony forming abili ty and 
unscheduled DNA sun thesis (UDS) afte r UV irradia tion (10- 20 J /sq 
m) were assayed. For the source of UV light, 15W germcidal lamp was 
used. T he amount of UDS was analysed by means of auto radiography. 
XP cells belonging to the complementation group F showed effective 
stimulation of repair after UV irradiation both in colony forming ability 
and UDS. UDS in XP cells belonging to the complementation group A 
were not enhanced, while normal cells showed enhancement, but less 
effectively than XP F cells. In XP A, XP C, and normal human cells, 
sodium butyrate t reated ce lls showed more killing effect by UV' t han 
unt reated ones. The residua l repair capacity in XP F cells appeared to 
be stimulated by sodium butyrate. 
17. A Supopula tion of Cells Blocked in S Phase in Guinea-Pig 
Epide rmis? PIERRE VAI GOT, CHANTAL DELESCLUSE, AND MICHEL 
DARM ON, Dep t.. of Cell Biology, Centre In ternational de Recherches 
Dermatologiques (C.l.R.D.), Valbonne, France. 
DNA-synthesizing cells can be identi!ied by incorporation of Bro-
rnodeoxyuridine (Brd Urd) followed by a staining wi th an FITC-conju -
gated ant i-BrdUrd monoclonal antibody. This new procedure is anal-
ogous to auto radiography in its principle but is more accurate and 
simpler to perfo rm. It can be readily combined with a total cellular 
DNA staining using propidium iodide as a f1uorescent probe. A double-
fluorescence fl ow cytometric analysis of bivariate DNA/BrdUrd distri -
butions can be obtained. 
BrdUrd was locally injected in guinea-pig ears each 4 h during 24 h. 
Animals were sacri !iced aft er 4, 8, 12, 16, 20 and 24 h. Epidermal cell 
suspensions were prepared from ears and the DNA/BrdUrd fl ow cyto-
metric analys is was then performed. This procedure a llowed us to 
characte rize independent ly 1) DNA synthesizing cells 2) cells having a 
DNA content comprised between 2C and 4C (classically considered to 
belong to the 8 phase). Surprisingly, this latter population was found 
to contain a certa in number of ce lls (approximately 20%) which had 
not. incorporated BrdUrd. These cells, a lthough apparent ly in S phase, 
can thus be consi.dered as being unable to synthesize DNA (at least 
during the 24 h experiment) . The kinetic analysis shows t hat this 
population remains constant when the time of exposure to BrdUrd is 
increased from 4 to 24 h. 
These resul ts are compat ible with the existence in guinea-pig epi-
dermis of a population of ce lls blocked in S phase, or cycling ext remely 
slowly. 
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18. Oxygen Modulates the Proliferative Lifespan of Human 
Fibroblasts. A. K. BALIN , S. L USTBERG, !. LEONG , AND D. M. 
CARTER, Laboratory for Investigative Dermatology, The Rockefeller 
U niversity, New York, NY. 
We examined t he influence of oxygen tension and seeding density 
on cumulative populat ion doubling level at phase-out for human diploid 
fibrobl asts se ria lly subcultivated at 5 seeding densities between 102 and 
10'' cells/cm 2 at P02s 13, 39, 76, 138, 210 mm H g. We studied fetal and 
adult skin a nd lung fibroblasts. Attachment counts and atmospheric 
oxygen measurements were made on sister fl asks at 24 hours after 
seeding. A Coulte r Cou nte r was used for ce ll coun ts. Cells were grown 
in DMEM with 10% FBS, supplementa l vitamins and glutamine. We 
defined p hase-out as inabili ty to achieve a n increase in cell number 
over number inocul ated afte r 4 feed ings ove r a 4-week period. Data a re 
expressed as cumulative population doubling level at phase-out at the 
experimenta l P02 and seeding density divided by the CPDL of control 
ce lls at 20% 0 2 and 10 4 ce lls/e m 2 x 100. 
Representative data for the relative lifespan of fibroblasts seria lly 
subcult ivated at 10 '' ce lls/em 2 are: 
PO, (mm Hg) Feta l lun g Feta l s kin Adul t lung 
13 ± 5 165 ± 38 148 ± 34 (3) 284 ± 26 (2) 
(6) 
39 ± 4 185 ± 15 143 (1) 584 ± 180 (2) 
(2) 
76 ± 5 141 ± 19 184 (1) 576 ± 372 (2) 
(4) 
138 ± 13 100 100 (3) 100 (2) 
(6) 
210 ± 11 82 ± 63 (l ) 43 ± 60 (2) 
(2) 
Physiologic oxygen tensions modulate the growth and lifespan of 
human cells. Seria l subcultivation at P02s 13- 76 mm Hg extends 
proliferative lifespa n. The source of t he fibrob last and seeding density 
appea r to influence modul ation of cellular lifespan by oxygen. 
19. Elastase Activity in Granulomatous Inflammation in Ex-
perimental Murine Leprosy. PAm-SHIN HSU , SEII CHI IZA KI , To-
SHIH IKO HI BINO, AND MASAKATSU [zAI<I , Dept. of Dermatology, 
lwate Medica l University School of Med icine, Morioka, J apan. 
In order to investigate elastolytic enzymes in granulomatous inflam-
mation , murine lepromas from C57B L/6N mice infected with 108 
Mycobacte ria lepraemurium were extracted with 50 mM Tris-saline, 
pH 7.5, (soluble fraction). The precipitates were re-suspended in 2 M 
KSCN containing 0.1 % Tri ton X-100, sonicated, and frozen-thawed to 
obtain bound fraction. 
Elastase activity assayed wi t h Suc-(Ala):, -pNA(AAApNA) , Glu-Pro-
Val-pNA(s-2484) , and "H-elastin , revealed that elastase activity is in 
the bound fraction but not in the soluble fraction; whereas a regu lato ry 
inhibito r for elastase was found in the soluble fraction. Sephacryl S-
200 gel chromatography and t he following DEAE-Sepharose chroma-
tography demonstrated t hree fractions of elastase activity (F- 1, II , and 
III) with dist inct enzymologic properties. F-1 showed a high elasto lyt.ic 
activity for "H-elastin , and this was tota lly inhibited by iodoacetamide, 
revealing characte ristics of a t hiol proteinase. This enzyme fract ion did 
not show hydrolytic activi ty for AAApnA or s-2484. F -11 demonstrated 
t he highest elastase activity for a ll substrate. This enzyme fraction was 
inhibited by DFP, soybean trypsin inhibi tor, and mouse serum, but not 
by aprotinin , elastatinal, antipain , chymostat;in , or 1,10 phenanthro-
line, indicating this enzyme belongs to a serine proteinase unrelated to 
granulocyte a nd mac rophage elastases. F-III showed a high activity for 
H-elastin and s-2484, as well , but not for AAApNA. Inhibitor profile 
was simila r to P-11, suggesting that F-ITJ is a serine proteinase unrelated 
to known elastases, as well. 
Possibly unique types of elasto lyt ic enzymes were demonstrated. 
20. The Follow-up Study of Virus-specific Antibodies in Chil-
dre n with Molluscum Contagiosum. MI CHIKO KAWAKAMI , Dept. 
of Dermatology, Tokyo Women's Medical College, Tokyo, Japan . 
Molluscum cont.agiosu m (MC) is a common vi ral dermatosis among 
children, but li ttle is known about its immuni ty. In last year's JSID 
meet ing I a lready reported about an indirect immunoflu orescent study 
of MC and its results that. MC virus-specific ant ibod ies were detected 
in all MC pati ents but not in the cont rol group without any history of 
MC. Among antibodies, JgG antibody was predominant, a nd the titer 
of IgG was remarkably high in patients with inflammatory MC. 
T he purpose of this study is to follow up t.he virus-specific antibody 
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titers in MC children after t reatment. By using indirect immunoflu -
orescent study, I detected and titered the virus-specific- immunoglobu-
lin (G, A, M, D, E) at least twice for each patient, before and after 
treatment . The results were as follows; l gG t ite r gradually decreased 
after treatment in a ll cases tested. For example, the patients with 
inflammato ry MC showed a high mean MC vi rus-specific lgG t iter of 
320 before treatment, but afte r t reatment it was lowered to a mean of 
80 within one month. And the patients with non -inflammatory MC 
showed a mean IgG t iter of 20 before treatment , and lowered to 10 
after t reatment. While lgG remained for a long t ime after treatment, 
though in a low titer, lgM disappeared within one or two months. T hus, 
in MC like other viral infection, virus-specific- IgM appeared only in 
t he early phase of infection. 
21. Propionibacterium. acnes Resists Killing and Degradation 
by Human Leukocytes. G. F. WEBSTER, J. J. LEYDEN, R. L. 
MussoN, AND S.D. DouGLAS, Depts. of Dermatology and Pediatrics, 
University of Pennsylvan ia, Philadephia, PA. 
The interaction between P. acn.es (PA) and phagocytes is a major 
dete rminan t in t he resolution of acne les ions. We studied the ab ility of 
normal human neut rophils (PMN) and monocytes (MN) to kill and 
degrade PA in vi t ro. After a 2 hour incubation of 2 stra ins of opsonized 
PA wit h PMN no bactericidal activity was detected. In contrast, t hese 
PMN killed 100 ± 0 %log of M. Lysodeicticus and 45 ± 5.7 %log of S. 
aureus; MN killing of these organisms was similar. When ant i-PA 
antibodies were present, MN killed 25 ± 26.1 and 37 ± 27 %log of PA. 
PA stra ins were rapidly killed by purified myeloperox idase·H20 2-Cl at 
pH 5 or 6, but not at pH 7 or in t he presence of azide. H20 2 a lone, 
lysozyme, chymotryps in, huma n se rum, PMN cell and granule lysates 
a ll failed to kill PA. Degradation of P A was assessed turbidimetrica lly 
and by release of "C from PA grown in " C-glucose. Four PA strains 
were degraded < 10% in 24 hou rs by lysozyme and PMN lysate. By 
contrast, lysozyme and PMN lysate completely lysed M. Lysodeicticus 
wit hin 1 hour; S . aureus was 86% degraded and S. epidermis was 63 % 
degraded in 24 hours by PMN lysate. Sephadex G-50 chromatography 
of compounds released from PA by PMN lysate revealed a peak of "C 
wh ich was not released by unt reated PA, suggesting t hat PMN enzymes 
do attack PA. E lution profiles for other strains incubated with PMN 
and MN lysates were identica l. Compounds released from "C-glucose 
and 3H -amino ac id labeled PA co-eluted on G-50 suggesti ng that 
glycopept ide may be re leased by PMN enzymes. These data indicate 
that P A is resistant to the bactericidal and degradative actions of PMN 
and MN which may in part accoun t for the persistance of inflammatory 
acne lesions. 
22. The Effect of Occlusive Dressings on the Multiplication of 
Two Wound Pathogens. D. A. MARSHALL, P.M. MERTZ, AND W. 
H. EAGLSTEIN, Depts. of Dermatology, University of Pittsburgh, 
Pittsburgh, PA. 
Proliferation of anae robes in wounds may be a hypothetical compli -
cation of therapy wit:h oxygen impermeable occlusive dressings. We 
studied the effects of occlusive dress ings with va rying oxygen permea-
bili ty on growth of two wound pathogens, Staphylococcus au.reus (a 
facultative anae robe) and Clost ridium. perfringens (an anae robe). 
Wounds (5 X 7 x 0.6 mm) were made on two pigs using an electroker-
atome, and then swab-cul tured for the presence of organisms as a 
control. One a nimal's wounds were inoculated with 108 colony forming 
units (CFU) of S . aureu.s ; the other wit h 106 CFU of C. perfrin.gens. 
There were s ix wounds per animal in each of four treatment groups-
DuodDermTM, OpSite", Vigilon'~'M , or air exposure. Two wounds from 
each group were cup -scrubbed for quantitation at 24, 48 and 72 hours. 
All control swab-cultures were negative. S. au.reus was recovered from 
a ll inoculated wounds. There were no significant differences in nu mbers 
of S. au reus recovered from any of the treatment groups. Differences 
were seen in recovery of C. perfringens: 
Wound Reported 0 2 
Clostridium perfringen.s Log CFU/ 
ml 
Treatment Permeabil ity 
24 hours 48 hours 72 hours 
Air Exposure 3.0 ± 1.1 2.4 ± 0.5 2.0 ± 0.5 
DuoDerm no 6.6 ± 0.2 6.5 ± 0.0 6.6 ± 0.4 
OpSiteH yes 4.0 ± 0.2 4.3 ± 1.3 6.9 ± 0.1 
Vigi l o n'~'M yes 5.4 ± 0.4 6.2 ± 0.3 6.1 ± 0.7 
We conclude that. the vary ing oxygen permeabi li t.ies of di ffe rent occlu-
sive dressings do not influence growth of wound pathogens. 
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23. Biochemical Char acterization of a Stratum Corne um An-
tigen and Localization to the Cell Envelope. PAMELA C. JONES, 
V!JAY KUMAR, EARL J . BERGEY, :::iTEPH EN J. MILLAR, AND MICHAEL 
J. LEVINE, Dept. of Microbiology and Oral Biology, Un iversity of 
Buffalo, SUNY, Buffa lo, NY . 
An antigen of t he stratum corneum extractable from callus with 
trypsin, phenol-water has been previously shown to react with auto-
antibodies in normal human sera (Krogh, H . K. et al.lnt. Arch. Allergy 
42: 493, 1971) and with antibodies in ac id eluates of psoriatic scales 
(Kumar, V. ei a l. Ann. NY. Acad. Sci. 420: 361, 1983) . This crude 
ant igen extract was further purified and subjected to biochemical 
characteriza tion and localization studies. 
T he active fraction of t he antigen was separated on an AcA 202 gel 
fil t rat ion column, characterized biochemically and fou nd to conta in 
protein and carbohydrate, but no lipid. T he major carbohydrates were 
galactose, glucosamine and galactosam ine. Periodate oxidation par-
tially destroyed antigen activity as tested by hemagglutination inhibi-
tion. T his reaction was also inhibi ted by N-acetylgucosam ine and by 
absorption of the antigen with two lectins, wheat germ agglutin in and 
Ulex Europaeus agglutini n I. T hese results suggest that at least one 
determinant of the antigen is carbohydrate. The major amino acids in 
the antigen were glutamic acid, aspartic ac id, serine and glyc ine. The 
analysis had several similarit ies to am ino acid analyses of ce ll envelopes 
isolated from callus. Cell envelopes isolated by th ree methods were able 
to absorb serum antibodies directed to the stratum corneum ant igen. 
The presence of , . (-y-glutamyl)lysine crosslinks, which are characte r-
istic for cell envelopes was demonstrated in the antigen by the indirect 
cyanoethylation tech nique. These findings suggest localization of the 
antigen to the ce ll envelope. 
24. Analysis of Keratin Compositions of Psoriatic Epidermis 
and Scale by Two-dimensional Gel E lectrophoresis . S. DEKIO, 
G. J. STEVENS, K. HASHIMOTO , AND J . JJDOI, Dept. of Dermatology, 
Wayne State University, Detroit Ml, VAMC, Allen Park, Ml, and 
Dept. of Dermatology, Shimane Medical University, lzumo, Japan. 
Keratin compositions of involved psoriatic epiderm is (IPE), unin-
volved psoriatic epidermis (UPE), epidermis of a normal individual 
(NE) and psoriatic scale (PS) were analyzed by two-dimensional poly-
ac rylamide ge l electrop horesis (2D-PAGE). The keratins of UPE and 
NE were both composed of components having molecular weights 
(MWs) of 67 kd to 46 kd and keratin compositions of these two samples 
on 2D-PAGE were identical. ln IPE, 67 kd and 50 kd keratins were 
decreased, 52 kd keratin was increased, and some low MW components 
not seen in UPE were present. Although some low MW components 
not see n in UPE were present in IPE, a ll of the keratin components 
having MWs of 67 kd to 46 kd in IPE were seen in UPE. The reduction 
of 50 kd keratin in JPE was shown to be due to the lacking of ac idic 50 
kd components present in UPE on 2D-PAGE. Of t hree PS samples 
examined, one had only low MW components. T he other two had not 
on ly components having MWs of 67 kd to 46 kd present in IPE, but 
also 60 kd a nd 54 kd components not present in IPE and many low 
MW components. Si nce t he 60 kd and 54 kd components we re not see n 
in IPE and UPE, they might be formed by aggregation of lower MW 
components or by degradation of higher MW components. The diver-
sification of t.he low MW components in lPE and PS suggested that 
they were formed by degradation of higher MW components. 
The present study has shown that in psoriatic epidermis, abnormal 
keratins were not synthesized, but the amounts of some keratins such 
as 50 kd components were unusually variable. 
25 . Monoclonal a nd Polyclona l An tikeratin Antibodies Probe 
Ultrathin Sections of Keratinocytes Prepar ed Via Low De-
naturation E mbedding. KENNETH 0. MARENUS, THOMAS I. 
DORAN, PAUL .R. BERGSTRESSER, AND DEREK R. HI GH LEY, Mary 
Kay Cosmetics a nd Dept. of Dermatology, UTHSCD/Southwestern 
Medical School, Dallas, TX. 
Using an approach to tissue preparation for electron microscopy 
that is designed to preserve native protei n conformation, we have 
obtained specimens that were stained with both polyclonal and mono-
clonal antikeratin antibodies. Ultrathin sections stained with poly-
clonal antikeratin revealed an average labe l density of 39.6 Au particles/ 
l!m2. Specimens prepared via conventional embedding protocols (Os04 
fixation/acetone dehydration/heat polymerization) and stained with 
antikerat in antibody, presented a much lower labe ling density (4.6 Au 
particles/lim"). For low denaturation embedding, human skin speci -
mens were crosslin ked with 1% glutaraldehyde for 15 minutes, part ia lly 
dehydrated in 100% ethylene glycol for 3 minutes and t hen suspended 
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in a mixture of Vestopals. Polymerization was accomplished with low 
wattage, long wave UV. Ult rathin sections were t hen post stained with 
P rotein A - Au and an aqueous solu tion of uranyl acetate. Specificity 
of labeling was demonstrated by the coincidence of labe l with la rge 
amorphous patches in the cytoplasm that correspond to accepted 
intrace llula r locations of keratin. Aside from low level background, 
gold particles were not observed over t he dermis, nuclei, mitochondria, 
desmosomes or interce llular spaces. The abi li ty to bind antikeratin 
antibodies to the surface of ultrathin sections indicates the conserva-
tion of thai protein conformation which is required for antibody bind-
ing. We conclude that low denaturation embedding perm its the im-
munolocalization of intracellular proteins and reveals an ultrastruc-
tura l morphology which may be closer to native. 
26. Lectin Labeling of E pidermis from Hairless and Ath y mic 
Nude Mice. MIRIAM M. BRYSK, JOANNE MILLER, SHU-JEN CHEN , 
AND SRINIVASAN RAJARAMAN, Depts. of Dermatology and Pathology, 
Un iversity of Texas Medical Branch, Galveston, TX. 
T he epidermal glycoproteins of hairless and nude mice were probed 
with Concanava lin A (Con A) , Ulex eu.ropaeus agglu t inin (UEA) and 
Bandieraea simplici[olia B-4 agglut inin (BSA). FITC-lectin overlays of 
cryostat sections gave identical fluorescence patterns for both mouse 
strains: Con A labeled a ll t he viable layers, UEA t he spinous and 
granula r ce lls, and BSA only the basal cells; no labe ling of the stratum 
corneum was observed. These resu lts match published reports for hairy 
species of mouse and rat. In contrast, when samples of purified stratum 
co rneum and viable cell fraction s separated on Percoll gradients were 
analyzed by SDS-PAGE and then overlaid with iodinated lectins, all 
the epidermal layers, including the stratum corneum, were labeled by 
all t hree lectins. The Con A autoradiograms for the hairless mouse 
closely resembled those that we had previously obtained for human 
epidermis, while the auto radiograms for the nude mouse deviated 
significantly. The most striking difference is the absence in the stratum 
corneum of the nude mouse of a Mr 40,000 band which is the dominant 
feature of the stratum corneum of the hairless mouse a nd of man. With 
BSA there tended to be more bands labeled for the hairless mouse t han 
for the nude mouse, with t he descrepancy most E1v ident at low molecular 
weights for the suprabasal ce lls and the stratum corneum. Wit h UEA 
there was less of a difference. The radioactivity profiles for BSA and 
UEA had a lot more in common with each other than witb Con A. 
27. Evidence of Two Epidermal Tranglutaminases in New-
born Balb/c Mouse Epidermis. JUICHIRO NAKAYAMA , MITSUHIKO 
OSAKI , AND HARUKUN I URABE, Dept. of Dermatology, School of 
Medicine, Kyushu University, Fukuoka, Japan. 
We have in it iated to purify mouse epidermal transglutaminase in 
order to investigate the molecular mechanism of the induction of 
enzyme by 12-o-tetradecanoyl-phorbol-13-acetate or retinoic ac id in 
cul tured mouse keratinocytes (Yuspa, S.H. et al. , Biochem. Biophys. 
Res. Commun. 97:700-708, 1980). Two separate peaks with enzyme 
activ ity were reproducibly observed in CM-cellulose chromatography 
of the crude extract of new born (hai r free) mouse epidermis. Gel 
filtration on Sephadex G- 150 of t he combined two peak fractions in 
CM-cellulose chromatography showed single peak with enzyme activ-
ity, indicating that two enzyme activi t ies had the same range of 
molecular weights (about 55,000) . Polyacrylam ide gel electrophoresis 
at pH 4.5 by the method of Reisfeld et a l. showed two major bands 
with enzyme activities. The enzyme activ ity in Sephadex G-150 fraction 
had a pH optimum of 10.0 in glyc ine-NaOH buffer. Calcium ion and 
SH -protecting agent (dithiothreitol) were essential for t he enzyme 
activity. The enzyme activity could be protected against heat- inacti-
vation at 56"C in t be presence of calcium. Trypsin t reatment of the 
enzyme enhanced the activity about 3- fold, and this enhancement was 
blocked in the presence of t rpsin inhibitor. In an attempt to further 
purify two enzyme activities observed in CM-cellulose chromatography 
separately, each enzyme peak fraction was gel filtered and combined to 
lys ine-Sepharose 4B in the presence of casein at pH 6.0 in Tris-acetate 
buffer at 37"C. About 60% of the enzyme activ ity was then elu ted from 
the enzyme- lysine-Sepharose 4B complex wi th 1M NaCl in t he same 
buffer. 
28. CA2 +-Dependent Cysteine Proteinase (Calpain) in Human 
Skin. SADAO IM AMURA AND YOS HIKI MIYAC I·II , Dept. of Dermatol-
ogy, Faculty of Medicine, Kyoto University, Kyoto, Japan . 
l ncreasi ng attent ions have been paid to the regulation of in t racellular 
processes as mediated by calcium ions. Calpain is a typical int racellular 
non-lysosomal Ca2+-dependent proteinase. Although the biological 
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functions of ca l pain are still obscure, a number of irreversible phenom -
ena have been attribu ted to t he action of calpain . In the present study, 
we have investigated biochemical properties and immunohistochemical 
loca lization of calpain in human epidermis using a monospecific a nt i-
body. Epidermal calpain I was extracted by DEAE-cellulose chroma-
tography which was ha lf max imally activated at 2-5 I'M free Ca2+ and 
fully activated at 10 I'M Cau Immunoelectrophore tic blotting of cal-
pa in revealed t hat only a s ingle appeared between 67 kDa and 94 kDa, 
which corresponded to 83 kDa, when t he blot was made with affinity-
purified ant i-ca lpain l 80K subunit lgG .Immunohistochemical staining 
of normal human epidermis showed t hat calpain I was found in mid-
to upper-epiderm is, bu t. not in basal ce lls and was localized in the 
cytoplasm of keratinocytes. In psoriatic epidermis, the deposition of 
t his proteinase was visualized very weakly just beneath the stratum 
corneum, which resul ted in rema rkable staining afte r PUV A t reatment. 
On the cont rary, in sk in lesions with lichen planus, intense staining 
was read ily observed in upper-epidermis. In this context, our assump-
t ion is that cal pain may play an important role in pro li feration and/ or 
differentiation of keratinocytes. Possible ways of calcium cont rol via 
calpain in epidermis mediated by fi laggrin pathway and epidermal 
growth facto r receptor will be discussed. To our knowledge, this is the 
firs t report on biochemical and immunohistoc hemical studies of human 
epidermal ca lpain. 
29. Cystine-Rich Protein from Human Stratum Corneum as a 
Marker of Keratinocyte Differentiation. TADASHI T EZU KA AND 
MASAE TAKAHASH I, Dept. of Dermatology, School of Medicine, 
Kinki University, Osaka, Japa n. 
The ex istence of cystine- rich proteins in the marginal band fraction 
of stratum corneum ce lls has been reported. However, in many dysker-
atotic diseases abundant cystine-rich proteins were found in the cyto-
plasm of stratum corneum cells after tissue specimens were stained 
wit h a thio-specific fluorescent reagent. The aim of this research effo rt 
was the extraction of cystine- rich protein from human sole stratum 
corneum. 
Specimens of normal plantar stratum corneum were sc raped with a 
scalpel blade , immediate ly frozen in liquid nitrogen, lyoph iLized and 
powdered by a Willy mill. Powdered stratum corneum was extracted in 
50 mM Tris- HCJ buffer at a pH of 7.3 over 24 hour period at room 
temperature. This was followed by centrifugation at 15,000 X g for 10 
minutes. The resultant supernatant fraction was subjected to gel filtra-
t ion via column of Sepharose 68 . The cystine-rich fraction then under-
went thiol-propyi-Sepharose 68 column chromatography. The fraction 
was elu ted in the presence of 20m M 2-me rcaptoethanol and subjected 
to sodium dodecylpolyacryla mide gel electrophoresis. The protein band 
was physically separated and SDS was removed by Henderson's tech-
nique. 
The cystine-rich protein was 14,000 dalton in molecular weight. 
Half-cystine, glycine and glu tamic ac id residues were 4.3 %, 12.7% and 
18.5% respectively. The antibody located on the cell membrane region 
of t he upper pa rt of t he stratum spinulosum, stratum granulosum and 
st ratum corneum. Data interpretations suggests t his protein is buffer 
soluble and differs from those reported by other investigators in amino 
acid composition. Additionally, it could possibly be synthesized in the 
stratum spinulosum cells and may coat the ce ll surface of stratum 
corneu m ce lls. 
30. The Activation Mechanisms of Skin Sulfhydryl Oxidase. 
H. YAMADA, K. USU I, 1<. TAKAMOHI, AND H. OGAWA, Dept. of 
Dermatology, Juntendo Un iversity , School of Medicine, Tokyo, 
J apan. 
Disulfide bond formation is essential to the normal keratinization 
process in skin . Previously, we identified the disulfide forming enzyme 
(skin sulfhydryl ox idase; SSO) in rat skin, which cata lyzes the forma-
t ion of disultide bonds in prote ins, and then purified it to a single band 
(Biochim . Biophys. Acta:G15, 309, 1980). Recently we showed t hat SSO 
mainly located in granular laye r, and distributed in t he cytosol of 
keratinocyte, suggesting t hat the conversion of sulfhydryl groups to 
disulfide in protein is carried out by SSO in the granular laye r (J . 
Invest. Dermatol:371, 80, 1983) . In this report, t he activation mecha-
nisms of SSO were studied by investigating the effect of divalent cations 
a nd proteases on SSO activi ty. The enzyme activity was inhibi ted 
concentration dependent ly by diethyldithiocarbamate, but not affected 
by either .EDTA, EGTA, o-phenanthroline or a,a'-dipyridyl. The en-
zyme activity increased two fold as a result of t he addition of Cu2+ , but 
was not increased by other divalent ca tions. These findin gs suggest 
t hat SSO requires Cu2+ as a co- factor for the activ ity. SSO prepared 
ABSTRACTS 317 
from Jiving ce lls was activated by some kinds of protease such as 
t rypsi n, chymotrypsin and urokinase, but not affected by cathepsin D, 
plasmin and elastase. SSO from malpighian cells was more activated 
by trypsin t han t hat from granular cells. T hese results indicate that 
inactive SSO (proenzyme) in ma lpighian ce lls are converted to active 
SSO by some kinds of serine protease during the auto lys is process in 
granular layer. 
31. The Ke ratinization of Embryonic and Fetal Human Skin 
in Organ Culture. CHRI S FISHER, JACKIE BICKENBACH, AND 
KAREN A. HOLBROOK, Dept. of Biological Structure, University of 
Washington, Seattle, WA. 
Human fetal epidermis keratinizes in utero at -24 weeks estimated 
gestationa l age (EGA). However, the keratinization specific keratins 
(65-67 Kd) are detected by immunoblot analysis at t he t ime of the 
embryon ic-fetal t ransition (Dale eta!., 1984). Cultures of human em-
bryonic (<GOd EGA) and first trimester fetal (60- 80 d EGA) skin were 
established in order to test the potent ia l of these tissues at different 
ages to kera t inize in vi tro. Samples of sk in were t rimmed into 3 mm2 
pieces a nd grown in organ culture on millipore 1il ters supported by wire 
mesh. The cultures were fed from below with Du lbecco's MEM supple-
mented wit h 10% F CS. After va rious periods of time in culture, speci-
mens were fixed and embedded fo r light and electron microscopy, or 
incubated in EDTA to fac ilitate separation of epidermis from dermis. 
The water insoluble epidermal proteins were analyzed by SDS-PAGE. 
Keratinization of the explants, as judged by s. granulosum and s. 
corneum formation, was found to occur in a reproducible, age-depen-
dent fashion; older skin always keratinized more rapidly than younger 
skin . For exa mple, 57 d skin did not keratinize until 23 days in organ 
culture, 67 d skin keratinized between 14 and 21 d in organ culture, 
and 75 d skin required less than 13 days to keratinize. Organ cul tures 
of 53 and 47 d embryonic skin did not keratinize even by 30 d in 
culture. In all of t he explants, however, t he 65- 67 kd keratins were 
found to appear well before (or in the absence of) morphological 
evidence of keratinization. These studies show that organ cu ltures of 
embryonic and feta l skin keratinize in a reproducible, age-dependent 
manner and suggest t hat this system may be valuable for the analysis 
of facto rs regulating keratiniza tion. 
32. Epidermal Cell Proliferation in Human Adult and FetaJ 
Skin Organ Culture. J. R. BICKENBACH, J. E. 0LERUD, AND K. A. 
HOLBROOK, Depts. of Medicine and Biological Structure, University 
of Washington, Seattle, WA. 
Studies of epidermal cell proliferation typically involve the use of 
animal models or subcutaneous injections of rad ioactive or mitotic 
blocking agents into humans. Animal models have been valuable in 
demonstrating a population of epidermal ce ll which have a slower cell 
cyc le than other proliferating basal ce lls and show long term retention 
of "H-TdR label (Bickenbach and Mackenzie, J Invest Dermatol 
82:618-622, 1984). Label-retaining cells (LRCs), however, have not 
been demonstrated in human epidermis. For t his purpose we have used 
an organ culture system in which the structure and differentiation of 
human skin can be maintained for long periods. Human feta l sk in was 
grown for 70d at t he air-medium interface and adul t skin for 35d. Ski n 
from fetuses <60d EGA increased in th ickness from 2 to approximately 
4 layers afte r 7d in cul tu re and t he periderm remained viable. Skin 
from fetuses >70d EGA increased in thickness to approximate ly fou r 
nucleated cell layers and by 7d in cul ture began to form cornified cell 
layers a nd the periderm appeared to die. Adult skin maintained its in 
vivo organization for the full 35d in culture. Both the adult and feta l 
epidermis had LI of 4- 6% afte r 1 hr pulses of 3H-TdR. T he LI of adult 
and fetal skin after a 24 hr pulse of'lH -TdR was approximate ly 25%.We 
also examined these cultures for LRCs after 8 and 14d in culture. Eight 
days after a 24 hr pulse of t ri t iated thymidine approximately 6% of the 
basa l ce lls retained label. Two percent of the basal ce lls were still 
labeled 14d afte r labeling. Organ culture appears to be a dependable 
method for examining the morphology and cell proli fe ration of human 
epidermis. The findin g of LRCs in human epidermis provides further 
support for t he concept of epidermal stem cell s. 
33. DNA Polymerase Activities in Epidermis. NARIAKI KANEKO, 
SI-IUJI KUMANO, SHOJ I MURAKATA, TOSI-IIHIRO HIDAKA, AND 
RYOH EI OGURA, Dept. of Medical Biochemistry, Kurume Un iversity 
School of Medicine, Kurume, Japan. 
In ou r department in 1984, it was found that the free nucleotide 
content increased in hyper plastic epidermis induced by topical app li -
cation of n-hexadecane. To study the role of DNA polymerase in t he 
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accumulation of free nucleotides in the epidermis, the distribution of 
enzyme activity in the epidermal cellular layers was determined in 
normal epidermis. Guinea pig epidermis was sepa rated into three layers; 
high density cellul ar layer (HDCL). middle density cellula r layer 
(MDCL) and lowe r density cellular layer (LDCL ), by centrifugat ion 
wit h Percoll , a colloidal silica gradient. DNA polymerase activity was 
determined by t he level of incorporation of "H -dAMP in to t he acid 
insoluble fraction. In the case of normal epidermis, the DNA polymer-
ase cr was higher than DNA polymerase {3 in activity. The activity of 
DNA polymerase cr was higher in the HDLC tha n in t he other layers. 
However, DNA polymerase {3 was higher in the LDCL tha n in the other 
layers. These resul ts suggested t hat polymerase n is connected with 
DNA replication and polymerase {3 is involved with DNA repair in the 
epidermis. In t he case of hyper plastic epidermis, DNA polymerase 
act ivity did not show a distribution similar to the norma l epidermis. 
DNA polymerase activities in nuclei of eac h cellular layer will be furth er 
discussed. 
34. Corre lation Between Fibronectin Distribution Patte rns 
a nd Structural Changes in Skin Lesions of Systemic Lupus 
Erythematosus. KAZUHIRO KATAOKA, MASAI-IARU MIZUNO , AND 
S tiOSO YAMAMOTO, Dept . of Dermatology, Hiroshima University 
School of Medicine, Hiroshima, J apan. 
It is known that fibronectin (FN) is distributed at t he dermoepider-
mal junction (DEJ ) in skin les ions of systemic lupus erythematosus 
(SLE) . In order to clarify the role of F N in SLE sk in les ions, FN 
distribution patterns were compared wit h t he st ructural changes at the 
DE.J in SLE s kin les ions . Biopsies were taken from the skin lesions of 
20 patients wi th SLE (male; 5, fema le; 15). In each biopsy specimen, 
histologic changes were examined by electron microscopy and FN 
distribu t ion was investigated by indirect immunofluorescence using a 
specific a ntibody against F N. In 11 out of 20 specimens, the histologic 
changes at t he DE,! were electon-m icroscopically mild, i.e. no mult ipli -
cation of t he basa l lam ina was observed. In these specimens, intense 
linea r deposit ion of FN was observed at the DEJ. On the other hand, 
9 out of 20 specimens showed severe histo logic cha nges, such as 
multiplication of basal lam ina . ln these specimens, distribution pat-
terns of FN were discontinuous a nd part ia lly net-like, a nd the deposits 
of FNA at the DEJ were less in tense and less dense than in t he 
specimens which showed mi ld histologic cha nges. Al t hough it has bee n 
reported t hat FN in teracts with Clq, at the DEJ of SLE skin les ions 
the deposit ion of FN was not always parallel with that of Clq. In 
addition, the deposit ion of FN was more in tense and more dense at the 
DEJ in t he specimens obta ined from clinically normal skin of SLE 
subjects t han in t hose obtained from clinically normal skin of healthy 
subjects. T hese results suggest th at FN distributed at the DEJ may be 
an important modulating factor in the histologic chan ges at the same 
zone in SLE skin les ions. 
35. Localization and Identifica tion of Gangliosides of Human 
Epidermis . J . A. SKRIVAN EK, D. KING, R. P HELPS, E . SCHWARTZ, 
AND R. FLEISC H MAJER, Div. of Natural Sciences, SUNY Purchase, 
Purc hase, NY, a nd Dept. of Dermatology, Mt. S inai School of Med-
icine, New York, NY. 
The interce llula r lipids (neutra l and sphingolipids) of t he stratum 
co rneum a re believed to be importa nt in the regulat ion of the permea-
bili ty barrier of t he epidermis. Although small amounts of gangliosides 
have been detected, their composit ion has not bee n described. Anti -
GMl antiserum , prepared from rabbits immunized with pure hum an 
brain GMl , was tested by immunofluorescence on froze n t hin sections 
of hum an skin . Specific sta ining was seen on the membranes of the 
keratinocytes and was most extensive in the upper layers of the stratum 
spinosum and the st ratum granulosum . In contrast, no staining was 
seen in the dermis. Epidermis was removed from fresh surgica! speci-
mens by blunt dissection, lyophilized, and lipids extracted wi t h 5/5/1, 
chloroform (C)/methanol (M)/ water (W). HC1 was added to a fin al 
concent ration of 0.05N, and ext racts were applied to a Sephadex LH 
20 column. Gangli os ides were elu ted with 5/5/1, C/M/ W, and ac idic 
li pids sepa rated on DEAE Sephadex. Afte r base treatment and desa lt -
ing on Sephadex LH 20 (95/5, M/W), gangliosides were separated from 
fat,ty ac ids and sulfatides on a n latrobead silica gel column. Isolated 
ganglios ides were separated by th in layer chromatography with a sol-
vent of 50/40/10, C/M/ 0.2% CaC12. Following visualization with 
resorcinol, plates were scanned on a densitometer and amounts of 
ga nglios ides quant itated as % of t he total as follows: GM3 (37%), GMl 
(8%), GD3 (4 %), GD1a (29%), GD2 (13% ), and GT1b (9 %). The 
presence of significant amou nts of t he polys ialo species is unusua l for 
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extra neural ti ssue and may be of importa nce in the ma intena nce of the 
permeabili ty barrier of the skin. 
36. Skin and Urine Glycosaminoglycans in Pseudoxanthoma 
Elasticum. MARIA 0 . LONGAS, P ETER WtSC H, AND MARK G. LEB-
WOHL, Dept. of Dermatology, Moun t Sinai School of Medicine, New 
York , NY . 
Increase of a chondroitin sulfate isomer in les ional skin from a 
patient with pseudoxa nthoma elasticum (PXE) has been reported. T o 
estab lish its identity, glycosaminoglycans (GAG) of lesional skin from 
a patient with this disorder were purified, chemically quantitated and 
characterized. The preponderant GAG was completely degraded by 
Streptomyces hyaluronidase. A second GAG was exhaustively digested 
by chondroitinase ABC but not by chondroitinase AC. Thei r mobilities 
by 2-dimensional electrophoresis coincided with those of standard 
hyaluronic ac id (HA) a nd dermatan sulfate (DS) respectively. GAG 
were a lso studied in the urine of 5 pat ients with PXE. 
The data show that HA a nd DS are the preponderant GAG in PXE, 
les ional skin , with HA being higher than t he norma l controls by 33.6 
magnitudes and DS by 4.8. The results from urine were different. HA 
concentrations were 2- 9 times greater than the controls. These incre-
ments correlated with the severity of the disorder. Chondroitin 6-
sulfate showed a similar trend, increasing with t he severi ty of the 
disease by 8-18-folds. Chondroitin 4-sulfate and DS were more variable, 
showing no defini te trend. Low concentrations of hepara n sulfate were 
detected in the urine of two pat ients and heparin in one. 
We postu late that the elevated concentrat ion of GAG in les ional 
skin is associated with calcification of elastin fibers in PXE. 
37. Effects of Hypercholesterolemic Lipoprotein Classes on 
Cholesterol Metabolism in Dermal H istiocytes. HAJ!M E Ko-
DAMA , KENZO ARAKAWA, JYOJI TADA, MtTS UNORl IKEDA, AND NO-
ZOMI NOHARA, Dept. of Dermatology, Okayama University Medical 
School, Okayama, Japan. 
lt is reported that cholesterol synthesis is suppressed and acid 
cholesterol esterase (ACE) activity and acyl-CoA:cholesterol acyl trans-
ferase (ACAT) activity elevated in foam cells. This study examined 
cholesterol metabolism in infiltrating dermal histiocytes in t he presence 
of very low density lipoprotein (VLDL), in termediate density lipopro-
te in (IDL), a nd low density lipoprotein (LDL) that were obtained from 
the Watanabe heri table hyperlipemic (WHHL) rabbit and diet- induced 
hypercholesterolemic (HC) rabbit, and also in the presence of LDL 
£rom a normolipemic rabbit. The WHHL rabbi t is a model of human 
famili al hypercholesterolemia in which the serum LDL level is high. 
The H C rabbit resembles huma n type Ill hyperlipidemia because it 
shows increased /)-VLDL concentration. Histiocyte infi lt ration \vas 
induced by injections of large molecular weight sodium dextran sulfate 
into the dermis of a normolipemic rabbit. Cholesterol synt hesis was 
assayed by incubating t he derma l specimen with "H -acetate for 24 
hours, afte r the specimen was preincubated for 20 hours wit h the test 
lipoprotein. Cholesterol synthesis in histiocytes appea red to be stimu-
lated by specific lipoprote in classes (IDL and LDL of WHHL rabbit 
and VLDL and IDL of HC rabbi t) that increase in hypercholesterolemia 
and they probably had high affin ity to hi stiocytes. ACE activity in the 
lysosome fraction and ACAT activity in microsome frac t ion were 
assayed afte r the dermal specimen was incubated with the test lipopro-
tein class for 40 hours, but no clear effects were observed. T hese 
fi ndings suggest that hydrolysis of choleste ryl esters and reesterifica-
t ion of choleste rol do not occur before histiocytes transform in to foa m 
cell s. 
38. Synthesis of El.astic Fiber Components by Human Skin 
Fibroblasts. E . SCHWARTZ, M. G. LEBWOI-IL, AND R. FLEISCI-IMA-
JER, Dept. of Dermatology, Mt. S ina i School of Medicine, New York, 
NY. 
The elastic fiber components, elastin and microfibrils, form in con-
cert the oxytalan, elaunin, and mature elastic fiber. These three forms 
have been reported to correspond to stages of elastogenesis with the 
oxyta lan fibers (OF) of the dermis consisting only of the microfibrils, 
the elastic fiber predominant ly is elastin, and the elaunin !iber display-
ing inte rmediate characteristics. Specific antibodies against bovine a 
elastin and microfibrilla r proteins (MFP) were tested by indirect im -
munofluorescence (I IF) on frozen thin sections of dermis. The a ntie-
lastin antibody reacted with OF in the upper dermis a nd the elastic 
!ibers. Therefore, t he micro!ibrils of t he OF are associated with elastin 
without t he form ation of t he amorphous structure typical of elastin. 
Significant staining of the OF wi t h the antiMFP a nt ibody was also 
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observed. Ea rly passage huma n skin fibroblasts were seeded onto glass 
coverslips a nd a fte r 4, 11, 18, a nd 25 days reacted wi t h a ntielastin, 
a ntiMFP, a nd a nt ifibronectin an t ibodies and examined by TIF. In tense 
fibrill a r sta ining with the a ntifibronectin a nt ibodies can be seen at the 
earliest time poin t when only fa in t sta ining is seen with the antielast in 
a nd a nt iMFP a nt ibodies. Increased sta ining wit h t he elastic fiber 
a nt ibodies is noted a t ll days whi le at the later time points significant 
sta ining is observed. These resu lts suggest that t he synt hesis of elast in 
and MFP may be coordina ted. Synthes is of MFP has been t hought to 
precede t hat of elastin to functi on as a template for elastin deposition. 
W e show that th ere is a n ea rly associa t ion of MFP with elastin both 
in uiuo a nd in uitro. Furthermore, in uitro systems may be usefu l in 
studying a lte rations in elastic fibers seen in certa in diseases such as 
pseudoxa nt homa elast.icum. 
39. The Interaction of Keratinocytes and Extracellular Matrix. 
I. Secretion of Active Extracellular Matrix by Guinea-Pig 
Keratinocytes. SARA K UNIN *, BENO MICHEL, ISRAEL VLODAV-
SKYt , RAFI FRIEDMANt, AND YORAM MILNER*, Dept. of Dermatol -
ogy, Case Western Reserve Univers ity, Clevela nd, OH, Depts. of 
*Biological Chemistry and tOncology, The Hebrew University of 
J erusa lem, J erusalem, Israel. 
Guinea-pi g keratinocytes in culture produce on the plastic surface a 
keratinocyte ext racellul a r mat rix (KEM ) which can be exposed, free of 
cells, by treatment with detergents and a lka li . The material thus 
prepared looks less complex, in t he sca nning electron microscope, than 
a mat rix produced by corneal endot heli al ce lls (CEM ). Both of these 
served as exce ll ent anchorage substrates for keratinocytes, a nd pro-
moted about a five- fold increase in the attachment, spreading a nd 
growt h of cells as compared to plastic a lone. In addi t ion, the colonies 
on KEM were much larger and led to complete plate cover. KEM 
synt hesis in culture was followed by I'1"S]methionine and ["5S]SO :;-
inco rporation, reaching a p lateau value at approximately 10 days of 
growth (0.88 nmol methionine a nd 0.02 nmol SO :;" incorporated per 35 
mm plates) . Chemica l and enzymatic modifications conducted on KEM 
s howed that a protein is an active component· for the promoti on of 
kera tinocyte attachment (labili ty to t rypsin, pronase, glutaraldehyde 
a nd SDS treatments). However, a lso a glycosa minoglycan is a n ac tive 
component, since treatments wi't h 0.2 M HN02 (cleavage of sulphated 
saccharides), 4 M gua nidine- HCI (glycosaminoglycan ext raction) or 50 
rnM KJO., (saccha ride ring cleavage) reduced cell attachment capacity 
of KEM considera bly. Ewing sarcoma (adhering to fibronectin) and 
Colon ca rcinoma (adhering to Ia minin) ce ll attachment on KEM in -
creased as well ; hence, t he pa rticipation of t hese glycoproteins in the 
KEM structure is evident. Further s tudies a re conducted on t he cont rol 
of KEM sec retion a nd its composition. 
40. Dopa-Oxidase Activity in Human Hairbulbs Measured by a 
Non-Radioactive HPLC Method. DEWAYNE TOWNSEND, DAVID 
P . 0LDS, AND RICHARD A. KING , Dept. of Medicine, Medica l School, 
Un ivers ity of Minnesota, Minneapolis, MN. 
T yrosinase (tase) catalyzes the oxidation of ty rosine to dopa to 
dopaquinone. Rorsman has recently developed a new technique for the 
quant itation of dopa ox idase (DO) activity of tase by taking advantage 
of t he rapid reaction of dopaquinone wi t h cystine to form cysteinyldo-
pas (CD's). We have now adapted this tec hnique to hairbulb samples 
and have measured DO a nd ty rosine hydroxylase (TH ) activity of 
huma n hairbulbs for brown (n = 10), black (n = 3), white (n = 2), 
b lond (n = 2), a nd red (n = 4) ha ired subjects for comparison of t hese 
t wo assays. DO activity was determined by quantitation of CD's by 
HPLC wi t h electrochemical detection a fte r enzyme release with Tri to n 
X- 100. 5-S-cysteinyldopa (5SCD) and 2-S-cysteinyldopa (2SCD) were 
detected in the reaction products . TH acti ity was determined with 
t ritia ted tyrosine. Format ion of 5SC D co rrelated wi t h TH activity (r " 
= 0.8, n = 42 ) over the full range of ha ircolors (red, brown, black, 
blond, wh ite) and enzyme activity, whi le 2SCD appeared to be formed 
n onenzymatically. The absolute amount of 2 CD was consta nt for each 
individua l a nd did not correlate wi th ha ir color or TH activity (r' = 
0.4) . The format ion of 5SCD was linear for 20 min whi le most of the 
2SCD was fo rmed wi t hin minutes a nd did not change wi th time. Wi t h 
whi te hair with no TH ac tivi ty, 2SCD bu t not 5SCD was detected. We 
conclude th at tase activi ty can be quantitated in huma n hairbulbs by 
t his method, a nd thai TH and DO are coordina te functions of tase over 
a broad range of hair color and enzyme adivity. 
41. Enhancement of Melanogenesis by the Activation of Gamma 
Glutamyl Transferase in Melanoma Cells. I<OHZOH YONEMOTO 
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AND AKIRA SAITOH , Dept. of Dermatology, K itasato University 
School of Medicine, Sagamiha ra, J apan. 
It has been suggested t hat ga mma gluta myl t ransferase (GGT), a n 
enzyme of gamma glu tamyl cycle, takes part in melanin production , 
particularly in pheomela nogenesis. We have found acetazolamide (AZ), 
a potent diuretic, affects to enha nce t he GGT activi ty in tissue cult ured 
melanoma cells wi t hout any influences in the cell growth or cell 
viability. In this study, we employed this experimental system to 
investigate the correlation between activation of GGT and synthesis of 
mela nin in melanocytes. 
Melanogenic 816 mela noma cells (F382A) cultured in MEM supple-
mented with 10% FCS were treated wi t h AZ 3- 4 days a fter t hey had 
been seeded, a nd t hen the AZ conta ined media were cha nged once 2 
days later. Concent ration of AZ in t he medium we used was 10-"M. 
Non-treated cells served as cont rols. They were collected 7 days after 
seedi ng and homogenized in 50 mM T ris-H CI buffer (pH 8.0). GGT 
ac tivi ty in the cell homogenate was assayed spectrophotometr ically 
using L-')' -glu tamyl-p-ni t roanilide as substrate. Melanin content. in 2 
x 107 ce lls was measured by absorba nce at 400 nm. 4 di ffe rent experi-
ments were perfo rmed and a nalyzed statistica lly. GGT activity was 
31.3 ± 6.9% higher (p < 0.03) in AZ treated cells compa red to cont rols. 
Mela nin content was a lso significant ly higher (28.6 ± 8.1 %) in t he 
t rea ted cells. 
These resul ts demonstrate that melanin production in the cells was 
enha nced by AZ which causes t he activation ofGGT. This experimental 
system is a unique model to prove a n involvement of GGT in melano-
genesis, and to achieve further studies of mela nocyte functions. 
42. Induction of Melanophore Differentiation in Flatfish L ar-
vae by Irradiation of Ultraviole t Light. ,Jmo MATSU MOTO, 
TOYOKO AKIYAMA , AND TAKAYUKI ISHII *, Dept. of Biology, Keio 
University, Yokoha ma, J apan, a nd *Fukushima Prefectura l Re-
search Institu te for Fisheries, Fukushima, Japan. 
Frequent occurrence of anoma lous pigmentation , mostly albinism, 
in ha tchery-reared la rvae of ma rine fl atfi sh is becoming a serious 
problem for fi shery industry. Diets and dim lighting adopted for t heir 
cultivation have been suspected to be possible causalit ies. In order to 
dete rm ine possible implication of ul t rav iolet (UV) light in melanophore 
diffe rent iation as a causal factor, we irradiated va rying doses of UVA 
(emission peak at 360 nm) and UVAB (3 12 nm) using larvae of a plaice 
(/{are£us b£coloratu.s ) reared under abnorma lity-causing condi t ions. 
When UVAB was irradiated at a dose of 0.04 J j cm' on t he water 
surface using a 50 em -deep tank for two weeks over metamorphosis, 
mela nophores which were characte ristic to adult stages appeared in 
both eyed and non-eyed sides of the t runk. Irradiation wi th UVA at a 
simila r dose failed in such melanophore induction. Appearance of adul t 
type melanophores in t he s kins of non-eyed side of t he t runk , which 
was distribu ted with a few of post-embryonic mela nophores unde r 
normal condition , indicates thai UVB play a role in melanophore 
differentiation in t hese fi sh. A presumption was made that pigment 
anoma lies may result from an absence of adequate dosage of UVB at 
the cri t ical stage of the development. 
4 3. Immunohistochemical Identification of Melanosome-Asso-
ciated Antigen(s) from Human Malignant Mela noma by 
Mouse Monoclonal Antibody , MoAb HMSA-2 , on Formalin 
Fixed and Paraffin Processed Specimens. KA ZUO MAEDA, 
KOWI CHI JIMBOW , YUTAKA AI<UTSU , AND KAORI YAM ANA, Dept. of 
DermatoiOb'Y, Sapporo Medical College, Sapporo, Japa n. 
We have recently developed 2 mouse monoclonal ant ibodies (MoAb), 
HMSA-1, HMSA -2, for melanosome (MS)-associated propert ies of 
human malignant melanoma (MM) . This study presents t he methods 
of development for MoAb HMSA -2 and, by mea ns of nnmunohist.o-
chemistry, its specificity and distribu t ion in normal a nd pathological 
t issues including various forms of melanocytic tumors. Wit h Chloramin 
T labelling a nd SDS-PAGE, MoAb HMSA -1 and HMSA-2 were found 
to react wi t h di ffe rent species of MS proteins, t hough 2 out of 3 
components were common to each other. Characteristica lly MoAb 
HMSA-2 was found to detect neoplastic melanocytes (MCs) of pig-
mented nevi (100%) a nd MM (80%) on formalin fixed and paraffin 
processed specimens. MoAb HMSA-2 did not react wi th norma l MCs 
even on frozen sections. Reaction products wit h MoAb HMSA-2 were 
loca lized in cytoplasm of neoplastic MCs, including amela notic MM 
cells. Pigmented nevi a nd MM could be differentiated by differen t 
reaction pat tern with MoAb HMSA-2. MoAb HMSA -2 reactive pro-
teins were not tyrosinase, but MS proteins and their precursor forms. 
None of 27 epi t helial and soft tumors of skin and 14 brain tumors 
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showed positive reactivit ies with MoAb HMSA-2 except for xanthoma 
cells (2/3), giant cells of astrocytoma and neuro-sec retory cells of 
te ratoma in brain . All of our findin gs indicate t hat HMSA-2 is a unique 
MoAb which identifies a nd differentiates benign a nd malignant neo-
plastic MCs. It is useful for identifying malignant MCs scattered 
outs ide of tumor nests of MM , thus permitting a new modali ty for 
measuring the real tumor thickness of MM. 
44. Effect of Oxygen on Pigmenta tion in Cultured Melanocytes. 
T. HORIKOSHI , D. M. CARTER, AND A. K. BALIN, Laboratory for 
Investigative Dermatology, The Rockefeller University, New York, 
NY. 
We previously demonstrated optimum growth of cultu red human 
melanocytes at partial pressures of oxygen (PO.) 7-34 mm Hg (1 -5% 
0 2). In this study we have assessed the effect of dissolved 0 2 on 
melanocyte funct ion. Human melanocytes, seeded at 104 cells/cm2, 
were grown in MEM with 5% FBS and 10 ng/ml TPA at P02 7 to 603 
mm Hg (l% and 85% oxygen). Tyrosinase activi ty and melanin content 
were measured in ce ll extracts 14 days after seeding. 
Tyrosinase activity (by t he method of Pomerantz) was 300 I'U/mg 
protein at P02 7-34 mm Hg. One unit of tyrosinase activity catalyzes 
the oxidation of 1 I'Mole ty rosine in one minute. At PO. 235 and 355 
mm Hg tyrosinase activity decreased to about 100 I'U/mg protein . 
Thus, melanocytes cultured at lower P02s have higher tyrosinase 
activity. 
Melanocytes were lysed in O. l N NaOH for 2 hr at 90"C and cent ri -
fuged. Melanin content was measured and expressed as the optical 
density (475 nm) of a cell lysate conta ining 1 mg of protein/mi. At 
P02s between 6- 135 mm Hg the melanin content was proportional to 
tyrosinase activity. At cytostatic concentrations (P02 235 and 355 mm 
Hg) cellular melanin content was somewhat higher, although tyrosinase 
activity was decreased. Possible explanations for these data include 
oxygen effects on cell division, oxidat ion of preformed melanin or 
oxygen effects upon some other part of the melanin synthetic pathway. 
Low oxygen tension is favorable not only for melanocyte prolifera-
t ion but also for tyrosinase activity. 
45. Selective Cytotoxicity of Immunotoxin Cons isting of Anti-
gp87 Monoclonal Antibody and Ricin A-Chain for Human 
Melanoma Cells. TETSUZAN KANAMARU AND SHUEN-KUEI LIAO , 
Dept. of Dermatology, Kitasato University School of Medicine, Sa· 
gamihara, Japan, and Dept. of Pathology, McMaster University, 
Hamilton, Ontario, Canada. 
This study was designed to determ ine whether immunotoxin pre· 
pared by link ing the A-chain of ricin with a monoclonal ant ibody 
(MoAb) 140.240 specific for gp87 (p97 like) molecule could be used to 
select ively kill melanoma cells. lgG2a of t he MoAb was colvalently 
coupled to affinity purified ricin A-chain through a disuHide linkage. 
The purity of t he conjugate was revealed by SDS-PAGE on 10% slab 
gels stained with s ilver in t hat a diffuse band of the nonreduced 
conjugate detected migrat ing slower t han the intact lgG2a could be 
dissociated in to the heavy and light chain of lgG as well as two species 
of A-chai n with M, = 32 Kd a nd 33 Kd under reducing condi t ions. The 
antibody activity was retained in the conjugate as determ ined by the 
mixed hemadsorption assay aga inst a panel of melanoma and nonmel-
anoma cell lines. The conjugate was 900-2000 t imes as effective as A-
chain alone in inhibition of '"S- methionine inco rporation to three 
melanoma lines tested. T his inhibitory activi ty could be blocked by 
preincubation of the conjugate with soluble antigen isolated from the 
spent medium of melanoma cells but not with that of carcinoma cells 
(HT-29). Complete inhibi t ion of 358 -methionine incorporation was 
achieved with 75 nM conjugate. The conjugate had at least 1000 t imes 
more inhibi to ry activi ty for melanoma cells than t he contro l carcinoma 
cells. Such a conjugate preparation has potential for ta rgeted melanoma 
imm unotherapy. Whether the cytotoxicity of this conjugate can be 
enhanced by adding a conjugate comprising ricin B-chain linking to 
MoAb to a different epitope of gp87, or to a rabbit ant ibody to mouse 
lgG2a is under investigation. 
46. Modification of Phenol and Catechol with Sulfur and Eval-
uation as Potential Source for Rational Chemothera peutic 
Approach to Malignant Melanoma. SHUNSUKE MIURA, KOWICHI 
JIMBOW , YOS HIKO ITO , TAKAKO UEDA, AND SHOUSUKE ITO*, Dept. 
of Dermatology, Sapporo Medical College, Sapporo, Japan, and 
*Dept. of Chemistry, School of Medicine, Fujita-Gakuen Unive rsity, 
Toyoake, J apa n. 
Melanin precu rsors are tox ic to melanocytes (MCs). Phenols and 
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catechols (CAT) cause depigmentation of skin and hair. To develop 
tools of rat ional chemotherapeut ic approach for malignant melanoma 
(MM), we synthesized, in this study, cysteinylphenol (CP), cysteami· 
nylphenol (CAP) and related CATs and examined their effect for 
inhibition of MM growth and depigmentation of hair. Phenols were 
mod i!1ed with cystine and cysteamine to form 4-S-, 2-S-CPs and CAP s 
by HBr. 4-S ·cysteinyl CAT, 2-S-cysteinyl hydroquinone (HQ) and 2-
S-cysteinylresorcinol were made by combining cystine with CAT, HQ 
and resorcinol. 4-methyl CAT was combined wi th cysteine to form 3· 
S-cysteinyl CAT and 3-S·cysteinyl-5-methyl CAT by Ag"O. Among 9 
compounds, 4-S-CAP, 4-S-CP and 2-S-CAP showed a marked increase 
in the life span (%ILS) of Bl6 melanoma bearing mice, %ISL being 
48.7 %, 15.4% and 15.4% respectively. No significant increase of %ILS 
was seen in the groups treated with CAT derivatives. 4-S-CAP and 4· 
S-CP were much more potent for MM growth inhibition (GI) than 
DTIC while t heir 2-S-isomers were not, Gl of 4-S-CAP, 4-S-CP and 
DTIC being 64.2%, 35.5% and 22.6% respectively. 4-S-CP and CAP 
formed dopachrome pigments by MM ty rosinase while their 2-S-iso-
mers did not, Km and Vmax of 4-S-CP being 0.021 and 2.3 while those 
of 4-S-CAP having 0.031 and 2.3. Local injection of 4-S-CP and CAP 
caused depigmentation of black hair wi th loss of functioning MCs. 
Thus, 4-S-CP and CAP are melanin precursors that inhibit the growth 
of MM cells and MCs, disintegrate these cells and increase life span of 
MM bearing mice. 
4 7 . Growth Factor and Cytogenetic Abnormalities in Malignant 
Melanomas and Non-malignant Nevi. ANN RICHMOND, JAN 
FERNANDEZ, ROBERT G. ROY, CHRIS ENGEL, ROBERT FINE, DOUG-
LAS MURRAY, DAVID H. LAWSON , AND JEAN PRIEST, Depts. of 
Medic ine, Surgery, and Pediatrics , Emory University and V.A. Med-
ical Cente r, Atlanta, GA. 
One of the earliest t raits of t he "pre-malignan t" nevus is hyperpro-
li feration. A direct correlation between activation of growth genes and 
appearance of chromosomal rearrangements has now been established 
for several types of neoplasms. Human melanoma cells have been 
shown to produce autostimulato ry mitogens which stimulate serum 
free monolayer growth in both melanoma and nevus cultures. We have 
studied production of mi toge nic polypeptides and appearance of chro-
mosomal abnormalit ies in 3 melanoma cell lines and in cultures estab· 
lished from 8 nevi with normal histology and 6 malignant melanomas. 
Cul tures were karyotyped and monitored for production of melanoma 
monolayer mitogens. In the nevus cultures, 5 of 8 released mitogenic 
activity when cul tured in serum free medium. Three of the 5 mitogen 
positive cultures had de!inable chromosomal abnormalit ies. One nevus 
culture ex hibi ted a chromosomal abnormality, but was mitogen nega-
t ive. In the newly established melanoma cultures, 5 of 6 had both 
karyotypically normal and abnormal populations while one cul ture was 
totally abnormal in karyotype; 3 of the 6 were mitogen positive. In the 
3 mela noma cell lines studied all cells were karyotypicaliy abnormal 
and 2 of the 3 cell lines were mitogen positive. Though karyotype 
abnormalit ies were complex, the abnormali t ies of 1, 6 and 7 reported 
by other laboratories were noted in 7 of t he 9 mela noma cul tures. 
These data suggest t hat production of melanoma monolayer mitogens 
may be coincident with, but are not limi ted to appearance of defin able 
chromosomal abnormalit ies. 
48 . Relation of HLA-DR and Melanoma Associated Antigens to 
Cellular DNA Content in Human Melanoma Cell Lines In 
Vitro: Two Parameter Flow Cytometric Analysis. KoiCHIRO 
KAMEYAMA, SHIN·ICHIRO TAKEZ AKA , AND TAMOTSU KANZAKI , 
Dept. of Dermatology, Kitasato Un iversity School of Medicine, Sa-
gam ihara, Japan. 
In some cases of malignant melanomas, tumor cell show heteroge· 
neity in terms of expression of HLA-DR ant igen and melanoma asso-
ciated antigen (MAA) even in a single skin lesion. In this study, we 
investigated 
1) if the expression of HLA-DR ant igen and MAA has any relation to 
cellular DNA content and 
2) the effect of recombinant gamma in te rferon (r-IFN -gamma) on the 
expression of HLA-DR antigen in two human melanoma cell lines 
(A101D and KHm-1/4) . Melanoma cell lines were stained with mono-
clonal anti HLA-DR antibody (L243) or monoclonal anti MAA (96.5). 
Cells were then incubated with FITC conjugated goat ant i mouse Ig 
antibody. After fixation in 70% ethanol a nd digestion with RNase, cells 
were stained for DNA with propidium iodide and were analysed in two-
parameter flow cytometry for t he relation between expression of cell 
surface antigens and DNA content. The effect of r-IFN -gamma on 
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melanoma cells were examined after 72 hours culture with 500 units/ 
ml of r-IFN-gamma in the medium. Result are as fo llows: 1) Expression 
of HLA-DR antigen was increased from G 1 phase to G2/M phase, 
however the density was virtua lly constant throughout cell cycle in 
both cell lines. 2) Expression of MAA was sharply increased at S phase 
and decreased at G2/M phase in A101D cells. 3) By r-IFN-gamma 
treatment, the expression of HLA-DR antigen was increased in both 
cell lines. T hese findings suggest that heterogeneity of MAA expression 
may relate to cell cycle, however HLA-DR antigen expression may not. 
49. Growth Responses of Normal and Malignant Human 
Melanocytes. RUTH HALABAN, S IKHA GHOS H, PAUL H. DURAY, 
AND AARON B. LERNER, Depts. of Dermatology and Pathology, Yale 
University School of Medicine, New Haven, CT. 
Human melanocytes derived from newborn foreski ns need both the 
phorbol ester TPA and isobutylmethyl xanthine (IBMX) and/or chol-
era toxin to proliferate in culture. IBMX is superior to cholera tox1n 
in e licit ing the synergistic stimulus. Four major proteins (TPAp53, 
p38, p37 and p31) increase in abundance, and two major proteins (p35 
and p32) decrease in abundance in response to the growth factors. In 
two human melanoma cell lines that can grow in the absence of TPA 
and IBMX, TPAp53, p38 and p37 are expressed constitutively and p35 
is supp ressed constitutively or expressed only at low levels. Thus, 
proliferating normal human melanocytes may express transfo rmation-
related proteins that are also expressed in those melanoma cells that 
do not need the factors to proliferate in culture. TPAp53 is, however, 
not immunologically related to either the SV40-induced p53 or to the 
c-fos protein (p55). The two proteins that are expressed. in growth-
a rrested melanocytes may have a role in suppressing prohferatlon. 
Melanocytes derived from congenital and dysplastic nevi and from 
normal skin of adults, a lso need TPA, IBMX and/or cholera toxin to 
proliferate in cultu re. However, these cultu res have a short life span 
and the rate of ce ll proliferation is 1/10 or less of that m cultures 
derived from newborn foreskins . Melanocytes from some primary su-
perficial spreadi ng melanomas and from some se~ondary satellites a l ~o 
need TPA IBMX and/or cholera toxin to prohterate m culture. It IS 
possible that an early event in the malignant transformation of mel-
anocytes is a progress ive acquisition of responsivenes~ to growth ~actors 
such as ex hibited by newborn melanocyt.es. The ab1hty to prohferate 
independently of these factors may be a later even~ in malignant 
transformation to melanomas, such as during metastasis. 
50. Characterization of Two Monoclonal Antibodies to Human 
Epidermal Keratohyalin. BEVERLY A. DALE, ALLEN M. GOWN, 
AND PHILIP FLECKMAN, Depts. of Periodontics, MedJcme (Derma-
tology), and Pathology, University of Washington , Seattle, W A .. 
Keratohyalin (KH) is a distinctive morphologic component of the 
granular layer of epidermis. One component of KH is the protein 
profi laggr in (M, > 200 kd) , precursor of filaggrin (M, 37 ~d) , t~e 
presumed keratin matrix protein. Partially purified human hlaggrm 
was used to immunize BalbC mice. Hybridomas were prepared and 
a ntibody-producing clones detected by immunofluorescence on frozen 
sections of human skin. Two anti-keratohyalin antibodies (AKH 1 and 
AKH2) were further characterized. Both antibodies strongly stain KH 
and portions of stratum corneum. They also stain cultured keratmo-
cytes in a granular distribution in confluent cultures. On immunoblots 
of epidermal extracts AKHJ stains profilaggrin and filaggnn wlule 
AKH2 stains bands of 130 kd and 210 kd. However, only the profilag-
grin band is detectable on blots of extracted cultured ce lls. 
In ichythyosis vulgaris (IV) KH is abse nt or abnormal. AKH1 
staining in IV is negative or weak, consistent with the morphology and 
with biochemical evidence of the absence of filaggrin. In contrast, 
AKH2 staining is positive in IV, although not as granular as in the 
normal. Staining with both antibodies is stronger than normai lll 
lamellar ichthyosis , in which KH is present in excess. Pept1de mappmg 
and ion-exchange chromatography suggest that the 130 kd and 210 kd 
bands (AKH2 positive) are related cation ic proteins, however .. they 
appear to be unrelated to filaggrin and profilaggrin (AKHl pos1t1ve). 
These ant ibodies confirm the complex nature of keratohyalm and will 
be useful to identify KH proteins other than profilaggrin that may be 
markers of epidermal differentiation. 
51. Establishment of a Mouse Monoclonal Antibody, MoAb 
HMSA-1 Against Melanosome-Associated Antigen(s) of Hu-
man Malignant Melanoma. YUTAKA AKUTSU, KOWICHI JIMBOW, 
AND KAZUO MAEDA, Dept. of Dermatology, Sapporo Medical College, 
Sapporo, Japan. 
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The melanosome (MS) is an organelle unique to normal and malig-
nant melanocytes (MC). It is membrane-bound and composed of tyro-
sinase, structural matrix proteins and phospholipids. Our previous 
studies indicated that MS proteins consist of, at least, 15- 16 polypep -
tides which are, on SDS-PAGE, either common to normal and malig-
nant MCs or unique to either one of these. To characterize the biological 
properties unique to malignant MCs and to utilize these for establishing 
laborato ry diagnostic tools of malignant melanoma (MM) , we have 
developed mouse monoclonal antibodies (MoAb) against MSs of human 
MM. The isolated MSs were solubilized by non-ionic detergent, par-
tially purified by a DE52 column, and immunized against BALB/c 
mice. The immunized spleen cells were fused with mouse myeloma cells 
of Sp 2/0 Agl4. Among 18 mother bottles which revealed positive 
reactivities against MS proteins of MM and blue nevi, 3B2 was cloned 
by a limited dilution of hybrid cells. The MoAb developed, named as 
HMSA-1, was of lgG subclass. The subcelluler fractionation of cell 
organelles indicated that t he antigen(s) reactive with MoAb HMSA-1 
was highly localized in fractions of MS, microsome and rough ER of 
human MM by an ELISA. MoAb HMSA-1 reacted characteristically 
with formalin fixed and paraffin processed MM and pigmented nevi. 
Proteins reactive with MoAb HMSA-1 were discerned on SDS-PAGE 
into 3 bands, none of which were, however, found to be related to 
tyros inase. MoAb HMSA-1 did not react with normal human MCs, 
nor did it react with normal tissues and organs of fetus and adults, 
thus it identifying the differentiation antigen(s) of MS-associated 
properties in human neoplastic MCs. 
52. A New Monoclonal Antibody Which Identifies Liposarcoma 
(LS) Cells. S . MATSUO, N. PENNEYS, J. ZIEGELS-WEISSMAN , AND 
K. ADACHI, Depts. of Dermatology and Pathology, University of 
Miami School of Medicine, Miami, FL, and Dept. of Dermatology, 
Asahikawa Medical College, Hokkaido, Japan. 
The demonstration of antigen characteristic of a specific cell type 
within a tumor cell supports the concept that the tumor cell is derived 
from that parent cell. We are generating an array of monoclonal 
antibodies to tissue antigens that are stable to forma lin fixation and 
paraffin embedding; such antigens, when present in a neoplasm, would 
be of help in identification and classi fication of the neoplasm. 
Standard mouse-mouse hybridoma methodology was used after im -
munization with homogenate of human LS. The supernatants of viable 
colonies were assayed for antibody by an unlabelled antibody peroxi-
dase-ant iperoxidase method using sections of formalin -fixed paraffin 
embedded LS as substrate. An antibody was identified to an an t igen in 
the cytoplasm of LS cells. Nine cases of LS, 12 of normal fat or lipoma, 
3 of fat necrosis, and a variety of controls were examined at various 
di lu tions of the primary antibody and using appropriate controls in 
each experiment. 
The monoclonal antibody identified an intracellular antigen in atyp-
ical cells in all cases of LS including a variety of histologic types. The 
ant igen was not detected in other we ll -differentiated sarcomas. The 
antibody detected a substance in sebaceous gland cells (4 cases) and in 
fat cells in areas of fat necrosis. There was weak positivity overlying 
normal chondrocytes in one case. The use of t his antibody may facilitate 
the identification of poorly differentiated LS and sebaceous gland 
lesions. 
53. Subacute Cutaneous Lupus Erythematosus (SCLE): An 
Analysis of Serologic Immunogenetic and Prognostic Factors. 
J. F. FOWLER, J. P. CALLEN, K. B. KULICK*, G. STELZER, C. 
MACDONALD*, AND P . COTTER, University of Louisville School of 
Medicine and t he Veterans Administration Hospital, Louisville, KY, 
and *SUN Y and Veterans Administration Hospital, Buffalo, NY. 
Subacute cutaneous lupus erythematosus (SCLE) was clearly sepa-
rated from widespread, chronic, cutaneous lupus erythematosus by 
Sontheimer et al in 1979. Two forms of SCLE have been recognized: 
annula r and papulosquamous (PS) variants. Subsequent investigations 
have shown that anti-Ro antibodies and HLA-DR3 are present in a 
majority of these patients. Further, mild system ic disease is common, 
but the skin disease is genera lly the patients' major problem, and, 
lastly, the patients follow a relatively benign but chronic course. We 
have studied 49 patients with SCLE (31 white females, 12 white males, 
4 black females and 2 black males). The cutaneous disease was primar-
ily annular in 14 patients, PS in 29, and a combination in 6. DLE was 
present in varying degrees in 17 patients. Twenty-five patients fulfilled 
the criteria for the diagnosis of systemic LE. Cytoplasmic antibodies 
were present in only 16 patients (10 Ro, 2 La, 4 both). Presence of 
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these antibodies did not correlate with cutaneous disease or a ny other 
clinical fea ture. HLA studies documented only a s light increased prev-
alence of H LA -DH3 (17 patients) (p = N .S.). Cl inical renal disease was 
present in 9 patients, 3 of whom had decreased renal function. Although 
the disease was active in 27 patients, 22 patients had inactive disease. 
Thus, our population is not as distinctive as previously suggested, the 
immunogenetic and serologic labora tory correlates were not clearly 
demonstrated, and a full spectrum of clinical disease was seen from 
severe systemic disease to a short-term benign cutaneous disease. 
54. The Effect of a Polyethylene Oxide Hydrogel Dressing 
Containing Povidone Iodine on Staphylococcus aureus Infec-
tion in Wounds. P. M. MERTZ, D. A. MARSHALL, AND W. H. 
EAGLSTEIN , Dept. of Dermatology, University of Pittsburgh , Pitts-
burgh, PA. 
We studied the ability of a polyethylene oxide hydrogel (POH) 
dressing conta ining Povidone iodine (PI) to prevent Staphylococcus 
aureus prolife ration in shallow wounds. We reported previously that a 
single application of PI on wounds challenged wit h 2 X 10" S . au.reu.s 
was not effective in reducing the number of S. aureus afte r 24 hrs. We 
hypothesized that continuously avai lable PI might be effective if ap-
plied to a smaller number of bacteria in wounds. To test this hypothesis, 
we made multiple wounds (5 X 7 X 0.3 mm) on thr ee domestic pigs. 
Wounds were challenged by scrubbing with either 10", 10', or 107 S. 
aureus suspension. Wounds were treated with POH + PI, POH or left 
air exposed. From each of these treatment groups, two wounds were 
cup-sc rubbed fo r S. au.reus with a 0.5% Na2S20,-Twee n 80 broth at 5 
min , 30 min, 24 hrs or 48 hrs. A reduction in numbers of S. a.ureus was 
see n with JO" and .LO' cha llenges, but no reductions were observed when 
wounds were inocula ted with the larger challenge of 107 
RECOVERY OF Staphylococcus a.u.reus LOG CFU/ml 
10" (Log 3) 10'' (Log 4) 
Treatment POH POH 
+PI POH Air + PI POH Air 
5 minutes 0 2.2 ± 0.2 2.4 ± 0.0 1.6 ± 0.2 3.6 ± 0. 2 3.4 ± 0.0 
:lo minutes 0 2.2 ± 0.1 2.5 ± 0.1 0 3.5 ± 0.2 3.5 ± 0.2 
24 hours 0 6.6 ± 0.1 6.4 ± 0.3 5.4 ± 0.2 6.1 ± 0.9 6.4 ± 0.3 
48 hours 6.3 7.4 ± 0.3 7.0 ± 0.3 5.6 7.8 ± 0.0 5.2 ± 0.4 
We found POH + PI dress in g to be an effective inhibitor of small 
numbers of S. aureu,~ in wou nds over a 24-hour period. 
55. Ultrastructural Localisation of Carcinoembryonic Antigen 
(CEA) in Paget's Cell and Sweat Apparatus. A Study Using 
Immunoperoxidase Technique K. UEDE, T. Km1 , AND M. MAT-
SUN AKA, DepL. of Dermatology, Wa kayama Medical University, 
Wakayama, Japan. 
Purpose: CEA in sweat gland tumor can be detected by immuno-
perox idase tec hnique, and this techn ique is useful for identification of 
subclinical t riple extramammary Paget's disease which is frequently 
encou ntered in J apan. We examined the sites of reaction in Paget's 
not yet been made known so far. Methods: PLP-fixed , frozen sections 
trea ted with immunoperoxidase were fixed with Os, embedded in Epon, 
and obse rved with an electron microscope. 
Results: Paget's ce ll ; CEA-positive substances were noted in glyco-
calyx, in t racellula r (cytoplasm) and adjacent keratinocytes. Normal 
sweat gland; CEA-positive suhstances were found out in glycocalyx, 
intralumen and intrace llula r cana liculi. Comment: It is accepted that 
extramammary Paget's disease or iginates in sweat gland; the findings 
obta ined lead us to consider that CEA which is ce ll membrane surface-
orienting in normal conditions was found out within the cell after its 
polarity was dam aged due to oncogenesis; further , a nother finding t hat 
CEA was also recognized on th e cell membrane surface of adjacent. 
keratinocytes suggests that an atypical differentiation occurred in this 
keratinocytes as well. 
56. Chronic Hypersensitivity in Propionibacterium acnes (Pa) 
Induced Rat Ear Inflammation. DOREEN A. SPinES, LARRY M. 
DE YO UNG, AND STEPI-IEN J. BALLARON, Syntex Research, Palo 
Alto, CA. 
We have previously shown a single intradermal injection of certain 
strains of killed Pa produces chronic , acne- like inflammation in the rat 
ea r. Experiments were conducted to determine if hypersensitivity to 
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Pa could be demonstrated. Female Sprague- Dawley rats (8/group) were 
intradermally sensitized in the left ear with 70 J.Lg Pa strain CN 61 34 
and homologously cha llenged in the right ear with 14 J.Lg. Inflammation 
(right ear thickness) was determined after challenge. Rats showed 
hypersensitivity as early as 1 week and remained sensitized for at least 
7 weeks. In a typ ical experiment, rats having a baseline ear thickness 
of 0.5 mm and challenged 4 weeks after sensitization, had 1 day post 
cha llenge ear t hicknesses of 1.4 mm as compared to 0.9 mm for control 
(challenge dose on ly) . The increase in ear thickness peaked at 195% 
above control 14 days after challenge, and remarkably was still 61 % 
above control 28 days after challenge. At 35 days after challenge ear 
thickness was 25 % above control and only at 42 days did ear t hickness 
return to control levels of inflammation . This hypersensitivity is dif-
ferent from class ic immediate or delayed type hypersensit ivity, since 
the increased inflammatory response in sensitized animals is chronic 
rather than transient . We have found that Pa strains capable of 
inducing chron ic inflammation a re retained in macrophages for up to 
26 days after a single injection, and we therefore postulate a s ingle Pa 
injection could act as both sensitizer and challenger. 
57. Elicitation of Organized Granulomas (Gr) in Murine Skin 
Without Inoculation of Viable Cells. M. OKAMOTO , K. FUKU-
YAMA, AND W . L. EPSTEIN, Dept. of Dermatology, University of 
California, San Francisco, CA. 
In order to investigate basic mechanisms of granulomatous inilam-
mation in skin, a suitable an imal model is required. This paper reports 
an improvement on a previous model in which organ ized Gr were 
produced in the skin of nonsensitized mice by isograft of hepatic egg 
Gr from mice infected with Schistosoma ma.nson.i. Egg Gr were sur-
gically inoculated into 3 groups of normal BALB/c mice 1) without 
further treatment, 2) after freezing/thawing 3 times and 3) after freeze-
drying. Grafted sites were excised 2, 3 and 4 wks later. A portion of 
each sample was used to histologically cou nt the total eggs present and 
compute the% of organized Gr which developed, while the other portion 
was used for measurement of a biochemical probe, angiotensin con-
verting enzyme (ACE). Gr began to appear at 2 wks and increased at 3 
and 4 wks, with a rise of ACE activ ity . As summarized in t he Table, 
there were no sign ificant differences in Gr formation at 4 wks between 





20.5 ± 13.9 (n = 5) 
21.6 ± 11.6 (n = 6) 
23.8 ± 14.1 (n = 5) 
ACE Act ivity 
(mU/mg protein) 
12.6 ± 1.7 (n = 3) 
23.4 ± 13.0 (n = 3) 
14.8 ± 3.3 (n = 3) 
Inoculat ion of eggs a lone did not produce Gr. These data indicate that 
inoculation of viab le ce lls is not a necessity for Gr formation , and that 
constituents of Gr, other than eggs, play a trigger role in eliciting Gr. 
Cha racterization of these factors is expected to contribute to an under-
standing of mechanisms of organized granuloma formation. 
58. Cyclic Endothelial Cell Injury and Chronic Blood Vessel 
Wall Alterations in Familial Cold Urticaria. M.G. TONNESEN , 
R. A. F. CLAHK , s. L. SIEGAL, B. R HEED, L. CAPIN , AND A. A. 
WANDERER, Depts. of Dermatology, Pediatrics, and Medicine, Na-
t ional Jewish Hospital , VA Medical Center, and Univers ity of Colo-
rado, Denver, CO. 
Fami lial cold urticaria (FCU) is a rare autosomal dominant disorder 
characterized by the development of rash, fever, arthralgias and neu-
trophilic leukocytosis, following generalized exposure to cold. Biopsies 
of typ ical skin les ions have revealed marked perivascular neutrophil 
(PMN) i11filtration. In order to delineate further the clinical and 
histopathological evolution of the cutaneous erupt ion in FCU, a 56 yr. 
old female who has suffered from daily episodes of FCU since birth 
was studied during an acute fl are induced by exposure to cool ambient 
a ir (13-18"C) for 3 hours . Leoions began as erythematous macules 
within one hour following cold exposure, then developed into papules 
which coalesced to form plaques. Skin biopsies of lesions were obtained 
at 0, 5, 7, and 10 hrs. and examined both by 1 um sectio n and 
immunofluorescence techniques. Pre-cold exposure biopsy of non-le-
sional skin revealed a mild mononuclear cell perivascular infiltrate, 
focal endothelia l cell (EC) activation and injury, and striking perivas-
cular fibrosis . Anti -laminin staining demonstrated basement mem-
brane thickening. As les ions evolved, progress ive neutrophil influx 
occurred. Progressive microvascular damage was evidenced by EC 
swelling, smudging, and vacuolization with near tota l luminal obliter-
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ation in the papule stage (without red cell ext ravasation or nuclear 
dust), followed by focal re-establishment of patent vascula r channels 
in plaque les ions. In addition, EC injury was manifest by focal Joss of 
gra nula r facto r VIII sta ining wi th perivascular diffus ion. Findings were 
confirmed on biopsy of a typical lesion in a second but unrela ted 
p atient during an acute fl are ofFCU. The pathogenesis of t he cuta neous 
e rup t ion in FCU, a genetica lly determined recurrent acute inflamma-
to ry disorder, appea rs to be assoc iated with cyclic recurrent acute 
injury and chronic repair processes of the microvascula ture. 
59. Androge n Depe ndency and R eceptor Characteristics of Pi-
losebaceous T umor De veloped in Suncus murinus. SUSU MU 
TAKAYASU AND 8 ATOSHI ITAMI , Dept . of Dermatology, Medical 
College of Oi ta, Oita, J apan . 
A pilosebaceous tumor spontaneously developed on the sidegla nd of 
ma le Suncus murinus has been seria lly t ransplanted to male nude 
athymic mice for 23 generations. S ince t ransplantabili ty was lowered 
(from 90 to nearly 60%) in late r passages, we studied some cha racte r-
istics of the androgen recepto r (AR) of these relatively a ndrogen-
insensit ive tumors. First, saturation analys is by an exchange method 
revealed an appreciable amount of cytoplasmic AR (40- 190 fmoljmg 
protein) , while nuclear AR levels were significant ly lower than t hose 
in the earlier passages (<50 vs 50- 430 fm ol/ mg protein) . Second, gel-
fil t ration through Sephadex G-25 revealed that Jess than 20% of t he 
radioactivity in t he nuclear ext ract was bound to macromolecules lh 
afte r the inject ion of ["H) -testosterone. In contrast , in the tumors of 
earlier passages actua lly a ll of t he radioactivity was in the bound 
fraction. Besides, on sucrose density gradients, t he cytoplasmic fraction 
labeled with ["H] -Rl 881 showed a broad shoulder as well as a 9S peak. 
In cont rast, t he hydroxylapatite assay of t he postlabeled gradient 
fraction produced a sharp peak at. 9S wi th a minimal shoulder. There-
fore, t he broad shoulder obta ined by prelabeling is considered due to 
t he dissociation of [3HJ -R1881 from AR during ult racent ri fugation. 
These data suggest t.hat t he lower affini ty of cytoplasmic AR to andro-
gen and disorders in nuclear t ranslocation of androgen-receptor com-
plex cause a Joss of androgen sensit ivity of the tumor. 
60. Effects of Low-Output Carbon Dioxide Laser Irradiation 
on Wound Clos ure and Healing Following Scalpel Incision. J . 
GARDEN , J. ROBIN SO!'I, M. TAUTE, J . LEIBOVICH, AND E. LA U-
TE NSC HLAG ER, Northwestern Univers ity, Chicago, IL. 
Cutaneous wound healing of scalpel induced incis ions to the depth 
of adipose ti ssue closed wi th conventional methods was compared with 
low-output carbon dioxide (C0 2 ) lase r irradiation closure. Three P it -
ma n-Moore minipigs had fo ur rows of live 2.5 em scalpel incis ions 
placed over each half of t he ir backs. Wounds were closed wit h either 
subcutaneous and epidermal sutures, subcutaneous sutures and epider-
mal staples, epidermal staples followed by C0 2 lase r irradiation, or 
subcuta neous sutures followed by C0 2 lase r. Lase r output was 500 m W 
wit h a 0.8- 1.0 mm dia meter spot size fo r two of t he three pigs. The 
spatia lly ave raged energy l1uence for each incision was 60.3 ± 7.3 J f 
em'. The ini t ia l pig received 3-4 times this LOta l energy. Tensile 
strength and histologica l studies were done on days, 1, 2, 3, 5, 7, 9, 14, 
21, 42, 56 a nd 90. 
According to clinical parameters, a ll wounds closed a nd healed well. 
T ensile strength studies, excluding the laser irrad iated areas of the 
init ia l pig, revealed no significant differences with any of the modali t ies. 
Histologically, the init ia l eschar and clot formation were s imila r in a ll 
wounds; however, t he laser irradiated a reas also had therma l changes 
of t he epidermis and papilla ry dermis for an ave rage of 0.6 mm on each 
side of the wound. No significant differences in t he regeneration of the 
epidermis, neovascula rization , or elastin and collagen formation re-
sulted among t he various modalities of closure. However, t he ini t ia l pig 
had extensive t hermal damage in lase r irradiated a reas with decreased 
ini t ia l tensile strength s and la rge eschar formation. 
The results indica te that low-output C0 2 lase r energy may be used 
in wound closure in a manner equivalent to that achieved using con-
ventional methods a llowin g its use in wound healing study. 
61. Conjugation of Topically Applied Phenol During Passage 
Through the Skin of Newborn Mice. JEANNETTE M. BONIFAS , 
ADAM EPSTEIN , AND ERVI N H. EPSTEIN , JR., Dept. of Dermatology, 
San Francisco General Hospital and the University of Cali fo rnia 
School of Medicine, San Francisco, CA. 
Conjugation of lipophilic molecules to more hydrophilic metaboli tes 
is a well-studied mechanism by which the body detox ifies noxious 
substances. Such conjugation occurs not only in the liver but a lso 
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during absorption in the gut. Cul tured keratinocytes a nd epidermal 
homogenates do conta in conjugating enzymes but there a re few meth-
ods for determining whether conjugation actua lly occurs during t rans-
cutan eous passage of topically-applied chemicals. We have studied this 
process in a simple in vitro system. 
Fres h skin from 3-day-o ld mice, afte r removal of subcutaneous fat 
was clamped in a plastic.chamber designed for percutaneous absorptio~ 
studies. The lower well was fill ed wi th Eagle's ME M. "C-phenol was 
applied in 20 ul of acetone to t he dry upper surface. Afte r 4 hr at 37• 
aliquots of t he medium in contact with the dermal s ide were applied t~ 
silica gel TLC plates, which were developed wit h butanol: 
wate r:ammonium hydroxide (10:1:1 ). Both phenyl sul fate and phenyl 
glucuronide were formed, but neit her was present if t he skin were 
frozen and thawed before use. 
We conclude t hat skin can conjugate subst ances during t heir passage 
from t he st ratum corneum into t he dermis. This provides a second line 
of defense against chemicals which the stratum corneum is unable to 
exclude completely. 
62. Nuclease Diges tion Analyses of Epidermal Chromatin of 
Ne w Born and Senescent Rats . PRAKASH C. SU PAKAR AND Go-
PAL M . BHATNAGAR. Dept. of Dermatology, The J ohns Hopkins 
Univers ity School of Medicine, Balt imore, MD. 
Chromatin is organized in to a repeating structure (nucleosome) made 
up of protein and DNA. We have used micrococcal nuclease and DNase 
I to probe this structure in epidermis of newborn (2- 3 days) and 
senescent (24 months ) Wista r ra ts. Epidermis was separated from 
dermis and homogenized to obta in nuclei by different ia l cent ri fugation. 
The crude nuclei was fil tered through a se ries of nylon monofilaments. 
Further purification was acheived by cent ri fugation t hrough high den-
sity sucrose gradient. The purified nuclei were digested wit h micrococ-
cal nuclease or DNase I and a t different times the extent of DN A 
digested was measured . Purified live r nucle i were used for comparison. 
The rate of DNA digestion show an ini t ia l fast rate in which 10% of 
DNA is digested in to soluble fraction, foll owed by a slow phase t hat. 
resul ts in a maximum digestion within 5 min in epidermis and 30 min 
in liver. The extent of DNA digestion by DNase [ in live r nuclei is 
about twofold greater t han that of newborn epidermis and about 
fourfold higher when compa red to 24 mo epidermis. T here is no 
significant. age-dependent variation in the susceptibili ty of DNA to 
micrococcal nuclease, however an age- related inhibi t ion of DNA diges-
tion by DNase I Ill older rats is found. These resul ts indicate a higher 
gene activity .m newborn rat epidermal chromatin a nd probably an age 
related mask1ng by nucleosome core histo nes which limits the accessi-
bility of DNA to DNase I in older rats. 
63. Pharmacological Chara cteristics of the Cutaneous Vasa -
pe rmeability Action of Various Ve noms. JOSEPH W. BURN ETT 
AND GARY J . CALTON , Div. of Dermatology, University of Maryland 
School of Medicine, Baltimore, MD. 
. An . attempt to. pharmacologically coun teract the vasopermeabili ty 
mducmg actiOn of venoms from a wasp (Vespa oriental is), an anemone 
(Bolocera tuediae) and three jellyfish (Chi ronex fl eckeri , Chrysaora 
quinquecirrha, P hysa lia physalis) was conducted by admin istering sa-
hcyla tes, methyse rgide, diphenhydramine ibuprofen indomethaci n 
cromolyn, hydrocort isone, cimetadine, vinblastin, a se~otonin recepto; 
antagonist (L Y53857), a nd a leukotriene inhibi tor, piripost (U-60257). 
Resul ts were calculated by the Evans blue dye technique in a lbino rats 
measuring the diameter of the discoloration at the site of venom 
challenge. Piripost t reated rats significantly had smaller blue spots if 
the drug was administered 4-5 min prior to challenge wit h any of t he 
3 jellyfi sh venoms. Chrysaora venom, whose abili ty to extravasate dye 
was reduced 80% by prior piripost therapy, did not appear to interfere 
with lipoxyginase activity in eit her leukocytes or platelets. Methyse r-
gide counteracted the cutaneous bluing induced by the venom of a ll 4 
coelenterates, whereas; cromolyn, indomethac in, ibuprofen and cime-
tadine were effective inhibi to rs of the action of Chironex venom. None 
of these inhibitors prevented the leakage induced by Vespa venom, and 
hydrocort isone enhanced it. These studies give a clue to t he prefe rred 
pha rmacological agent to protect t he skin from the action of these 
venoms, and also demonstrate that these venoms have different actions 
on cutaneous vasopermeabili ty. 
6 4. Activation of Phospholipase A2 Induced Decr eased R espon-
siveness of PGE- a nd ~-Adrenergic-Adenylate Cyclase of P ig 
Epidermis . 1-!IDEKO SU VA , T AKASHI AOYAGI, AND YUS HO MIURA, 
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Dept. of Dermatology, Hokkaiclo Un ivers ity School of Medicine, 
Sapporo, J apan. 
Involved psoriat ic epide rmis has been characteri zed by decreased 
respons iveness of PGE- and tl-aclrenergic-adenylate cyclase respon-
siveness. In order to induce decreased adenylate cyclase responsiveness, 
we attempted to stimulate phospholipase A2 activity and to examine 
adenylate cyclase responsiveness of pig epidermis. There were no 
significant alte rations of basal level of cyclic AMP following the EGF 
treatment. EGF induced decreased PGE- and tl-adrenergic-adenylate 
cyclase responsiveness, although no altered responsiveness of hista-
mine- or ade nosine-adenylate cyclase was obtained. Decreased PGE-
adenylate cyclase respons iveness induced by EGF was completely eli m-
inated by the addition of indomethacin to inhibit PGs synthesis. It is 
considered that activation of phosphol ipase A2 by EGF induced refrac-
tor iness of PGE-adenylate cyclase, but t he precise mechanism to induce 
decreased (j-ad renergic adenylate cyclase by EGF was not fully docu-
mented. 
65. Retinoic Acid Induces Cyclic Changes in Epidermal Cell 
Kinetics and Dermal Synthesis of Collagen and Glycosami-
noglycans. J. SCHILTZ, J. LAN IGAN, B. PETTY, W. NABIAL, AND ,J. 
BIRNBAUM , American Cyanam id Company, Clifton, NJ. 
The effects of daily top ical application of retinoic ac id (RA) on 
gu inea pig ear skin was studied. After daily t reatment with 0.05% RA, 
the epidermis became hyperplastic with marked psoriasiform histolog-
ical features. The hyperplasia developed afte r 6 days and resulted 
directly from a transient 4-fo lcl increase in epidermal basal cell repli -
cation on days 2 and 3 (lH-TdR autoradiography). Basal ce ll activation 
and limi ted hy]Jerplasia occurred in guinea pig skin cultured in vitro as 
organ explants; epidermal ce lls in monolayer cul tu re became enlarged, 
postmitolic and developed extensive keratin filaments characteristic of 
fully-differenLiated keratinocytes. Effects of RA on the tempora l rela-
tionsh ips between epidermal hyperplasia and de rmal biosynthesis of 
collagen and GAG's in guinea pig skin were determined during a 40-
day period. Hyperplasia (th ickness) was not constant during t his pe-
riod, as 3 distinct cycles occurred. These cycles were preceded by cycles 
of collagen biosynthesis rates {"H-proline incorporation in to 3H- hy-
droxypro line) which was preceded by cycles of GAG biosynthesis rates 
("H-glucosamine incorporation in to papain-resistant macromolecules). 
After 40 clays, dermal blood flow rates (lase r doppler photometry were 
increased 80% in RA -treated compared to contro l wate r-treated skin . 
We conclude that chronic treatment of skin with RA induces marked 
changes in epidermal and de rmal biology. T he epidermal hyperplastic 
response and the de rmal fi broblast biosynthetic activit ies are stimu-
lated, but these responses are then attenuated by unknown regulatory 
mechanisms. 
66 . Carbonyl Iron in the Treatment of Hepatic Failure in E r yth-
ropoietic Protoporphyrin (EPP). V. R. GORDEUK, G. M. BRIT-
TENHAM, H. MUKHTAR, C. W. HAWKINS, AND D. R. BICKERS, Dept. 
of Medicine, Cleveland Metropolitan Hospital, and Dept. of Der-
matology, Case Western Reserve University and Veterans Adminis-
tration Medical Center, Cleveland, OH. 
EPP, an autosomal dominant disorder of heme synthesis, is char-
acte rized by deficient fer rochelatase activity, by acute cutaneous pho-
tosensitivity and by increased protoporphyrin (PROTO) in erythro-
cyte., plasma and feces. Iron deficiency anemia, which can further 
increase erythrocyte PROTO levels, a lso occurs in some individuals 
with EPP. Life-threaten ing hepatotoxicity may occur as a resul t of 
retained crystallized PROTO in the hepatocyte. It is known that ferrous 
iron can insert non-enzymatically into PROTO to form heme. This 
study evaluated whether iron loadi ng could reduce the excessive body 
burden of PROTO in a 52 year-o ld female with EPP, iron deficiency 
anemia and impendi ng hepatic failure. Due to the appreciable morbidity 
of conventional iron salts, carbonyl iron, a highly purified (>98%), 
relatively non-tox ic fo rm of elemental iron (particle size < 5 Ill was 
employed. The drug was administe red orally in daily doses ranging 
from 400- 4000 mg over a 15 week period to a total dose of 90,000 mg. 
Free erythrocyte PROTO (FEP) was 34,229 llg/dl prior to beginning 
carbonyl iron (normal < 90 llg/dl) and decreased by >80% to 6430 p.g/ 
ell after 15 weeks. The dec line in FEP closely correlated with t he log of 
the cumulative dose of carbonyl iron (r = 0.97, p < 0.0001). Hepatic 
PROTO decreased similarl y, fecal PROTO excretion increased and 
liver funct ion tests normalized by the end of the t reatment period. 
T hese studies indicate that patients with EPP and iron defic iency 
anemia may be particularly susceptible to hepatotoxicity and that 
carbonyl iron may be useful in managing this potent ially fata l compli -
cation. 
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67. Involvement of Receptor Binding and Membrane Permea-
bility in Potentiation of Topical Glucocorticoid. YUTAKA MI-
ZUSH IMA, KEIKO HOSHI, RJE IGARASHI , MAKOTO MURAMATSU*, 
AND ATSUKO FUJITA*, 1st Dept. of Internal Medicine, St. Marianna 
University, Kawasaki, Japan, and *Research Center, Taisho Phar-
maceutical Co., Ltd., Ohmiya, Japan. 
The trigger step in glucocorticid (GC) action is the binding to specific 
cytoplasmic protein. To bind the receptor, however, GC has to be 
incorporated in to t he ce lls. Therefore, the permeability in t he target 
cell membrane is also has to be given attention to investigate t he action 
of GC. To clari fy the involvement of above two t hings in GC potency, 
we investigated the binding activity to t he receptor and the permeability 
in the human lymphocytes using hydrocortisone (HC) and HC deriva-
t ive, HC-17-butyrate 21-propionate (HBP) which has significant ly 
higher potency of ant i-inflammatory effects and significantly higher 
affini ty fo r GC receptor t han HC in rats. Similarly to the anti-inflam-
matory activity of HBP, HBP showed significantly potent inhibitory 
effect on mi togen induced 3H-tymidine incorporation into the lympho-
cytes compared with that of HC. The binding activity to the receptor 
of HBP was higher than that of HC. For the incorporation of GC to 
the lymphocytes, t he amount of 3H-HBP was significant ly larger than 
that of 'H-HC. These results suggest that the permeability of GC may 
be related to the potency of GC, in addit ion to its binding activity to 
the receptor. Furthermore, these characteristics of HBP may be owing 
to the esterification of OH groups of HC. 
68. Effects of Novobiocin on the Replication and Repair of 
DNA and on Gene Expression in Culture d Human Keratino-
cytes. V. BOHR AND J. N. MANSBRIDGE, Psoriasis Research Insti-
tute, Stanford , CA. 
In the course of our studies on t he suitability of drugs for the 
treatment of psoriasis, we have searched for drugs wh ich inhibit DNA 
replication without damaging DNA or affecting DNA repair. We have 
also investigated induction of 67 kilodalton (kd) keratin and repression 
of the Y,-3 antigen to assess thei r ab ility to stimulate normal epidermal 
maturation. 
We have found t hat novobiocin, a topoisomerase II inhibitor, does 
not provoke a repair response and thus does not appear to damage the 
DNA. Following irradiation wit h 20 J/m 2 UVA, ce lls were incubated 
in the presence of 3H-thymidine and bromodeoxyuridine wit h or wit h-
out novobiocin. T he DNA was then fractionated by CsCI density 
gradient centrifugation. ~H incorporation into the light region of the 
gradient was taken as a measure of DNA repair and that into the 
heavier region as replication. Novobiocin, at 0.5 mM, was found to 
cause a 35% inhibition of DNA repair but a 62% inhibi t ion of the 
residual sem iconservative replication found in the UV-irradiated cells. 
The drug thus inhibits DNA replication to a greater extent t han DNA 
repair. 
Incubation of the cells for 24- 48 hours in the presence of increasing 
concent rations of novobiocin caused a sigmoidal inhibition of 35S-
methionine incorporation into acid-soluble material with 50% inhibi-
tion at about 0.45 mM. The labelled keratinocytes were fractionated 
by successive extractions with 1% triton X-100, CASC and 1% SDS/ 
5% 2-mercaptoethanol and the proteins separated by two-dimensional 
PAGE. Novobiocin at 0.5 mM caused a number of changes in the 
tri ton-soluble proteins, including both t he disappearance of some spe-
cies and the appearance of new ones. The pattern of CASC-soluble 
proteins also changed, notably in reduction in the 58 kd band and the 
appearance of a band corresponding approximate ly to 67 kd. Novobio-
cin at 0.5 mM, which inhibits protein synthesis by approx imately 50%, 
causes considerable modification of gene expression in keratinocytes. 
69. Deposition of Human Skin Chymotryptic Proteinase at 
Dermo-Epidermal Junction. SHIGETOS HI SAYAMA, JOHN K. 
CHOI, GERA LD S. LAZARUS, AN D NORMAN M. SCHECHTER, Dept. of 
Dermatology, University of Pennsylvania, School of Medicine, Phil-
adelphia, PA. 
Human skin contains a chymotrypsin-like proteinase which is ca-
pable of producing dermo-epidermal separation in t he plane of the 
lamina Iucida. The proteinase has been localized by immunofluores-
cence to human skin mast cells using an antiserum to the purified 
proteinase. While performing certa in control studies to absorb out mast 
ce ll fluorescence by pre-incubating antiserum with various concent ra-
tions of purified enzyme, it became apparent t hat free enzyme may 
bind to the dermo-epidermal junction. To pursue th is observation 
further, we incubated 4 micron human skin sections with purified 
proteinase prior to treatment with t he antiprote inase ant ibody. A linear 
band of fluorescence was noticed just under the basal cells, suggesting 
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t he proteinase may have bound to the derma-epidermal junction. 
Inhibition of t he proteinase by phenylmethanesulfonyl fluoride did not 
block binding indicating we were not trapping a catalytic intermediate. 
Pretreating proteinase with anti proteinase antibody prevented binding. 
Basement membranes are negatively charged structures and an attempt 
was made to determine whether poly-L-lysine, a polycationic protein 
could block the binding. 10 mM poly-L-lys ine effectively prevented 
fluorescent deposition indicating the electrostic nature of the in terac-
tion. These studies suggest that t he huma n skin chymotrypsin-like 
proteinase when/if released from mast cells may accumulate along the 
derma-epidermal junction. This interaction is significant in view of the 
effectiveness of t he proteinase to degrade the derma-epidermal junc-
tion . 
70. Retinoid Effect on Calcium, Phospholipid-Dependent Pro-
tein Kinase from Mouse Skin. RAJ KUMAR AND 0KSANA HOLIAN, 
Depts. of Dermatology and Surgery, University of Illinois, Health 
Sciences Center, Chicago, IL. 
Retinol (vitamin A) and its analogs are known regulators of ce ll 
differentiation and proli feration. Cell growth and differentiation are 
a lso influenced by altered levels of Ca++ ions, cyclic AMP and protein 
kinase activ ities. A Ca++ -activated, phospholipid-dependent protein 
kinase (C-kinase) activi ty present in various tissues appears to serve 
as a receptor for tumor-promoting phorbol esters and to control retinoic 
ac id-induced differentiation of certain embryonal carcinoma cells. 
In recent years, some retino ids have been effectively used in the 
treatment of proliferative skin disorders li ke psoriasis. This report 
describes the effect of several retinoids on C-kinase activity in skin of 
hairless mice. 
C-kinase was partially purified from skin of hairless mice by DE-52 
ion-exchange chromatography and Sephadex G-200 gel filtration. This 
enzyme activity was stimulated 15-fold by addition of phosphatidyl-
serine and dio lei n mixture (PS-DO) in the presence of Ca++ The 
following compou nds were tested for t heir effects on enzyme activity: 
IJ-carotene, retinol , retin al, retinoic acid, etretinat.e and isotretinoin. 
Retinoic acid, etreti nate and isotretinoin stimulated enzyme activity in 
the absence of PS-DO, but inhibited PS-DO stimulated activity. The 
remaining compounds had no significant effect on C-kinase. These 
results suggest that the active reti noids and phospholipids may compete 
for the same binding sites on the enzyme. 
(Partially supported by a gran t from Hoffman n-LaRoche.) 
71. Hydrolysis of Hydrocortisone 17-Butyrate 21-Propionate 
by Cultured Human Keratinocytes. YUKIO KITANO, Dept. of 
Dermatology, Osaka University School of Medicine, Osaka, Japan . 
Hydrocortisone 17-butyrate 21-propionate (HBP) is a synthetic glu-
cocorticoid developed for the topical anti inflammation drug. It is known 
that ester ification at 17 and 21 of glucocort icoid enhances t he local 
action and it is expected that the compound is converted to a physio-
logical glucocorticoid by the metabolism in t he skin. After top ical 
app lication HBP passes through the epidermis and reaches to the 
dermis where it finds t he way to get into the systemic circulation. It 
necessary to know how is the drug cha nged in the epidermis. The 
cultured keratinocytes can be used as a substitute of t he epiderm is in 
vivo. The 20 to 30 day-cultures of human kerati nocytes were incubated 
in Eagle's minimum essent ial medium (MEM) conta ining steroids, and 
the medium and cells were analysed by HPLC. At 6 h after the addition 
of 10- 5M HBP, most of HBP was deesterified at the position of 21, and 
1519 ng/ml of hydrocort isone 17-butyrate was found in MEM. A small 
amount of hydrocortisone 21-propionate was formed, but hydrocorti-
sone was not detected. Hydrocortisone was stable in MEM and in the 
culture of keratinocytes. The in trace llular water volume was estimated 
by measuring the equ ilibrium uptake of '1H-3-o- methyl-D-glucose, and 
the intracellular concentration of HBP was ca lcula ted. HBP was more 
than six t imes concentrated in the ce lls than in MEM. These results 
indicated tha t HBP applied on the skin was taken up by the keratino-
cytes, hydrolyzed at the position of 21, and reached to the dermis. 
72. K inetics of Epidermal DNA Synthesis in Hairless Mice 
After Multiple Anthralin Applications. K. YOSHINO AND H. I. 
MAIBACH, Dept. of Dermatology, University of Cali fornia, San Fran-
cisco, CA. 
Anthralin, a potent antipsoriatic drug, produces no systemic side 
effects, but often induces inflammation. It is believed to combine with 
DNA, thus inducing cell damage and subsequent inflammation. The 
effec t of multiple doses of anthra lin on epidermal DNA synthesis is 
not known. We have investiga ted this effect by applying 0.1 % anthralin 
ABSTRACTS 325 
(50 11l of acetone solution) at 0, 2, 4 and 6 days (single to 4 application) 
to HRS/ J hairless mice. From 1 to 12 days, 3 mice (at each point) were 
sacrificed and 3H-thymidine incorporation in epidermal cells was meas-
ured by a modified disc procedure (K. Yoshino eta!., Clinical Research. 
32: 144A, 1984). After s ingle application, DNA synthesis decreased (up 
to 90%) at 1 day post application, while it returned to normal level and 
rebounded (500%) at 4 days later. Then, it returned to normal level at 
6 days. DNA synthesis suppression after a second application at 2 days, 
was not observed; instead t here was enhanced stimulation (700%) at 4 
days. DNA synthesis, in the groups with 3 and 4 application, revealed 
the same pattern as in the 2 days application group. These parodoxil 
kinetics of epidermal DNA synthesis resulting from t he 2nd, 3rd and 
4th app lication requires explanation; why does the drug work in pso-
riasis and is it possible t hat certain dosage schedules (such as used 
here) slow lesion resolution and enhance irritation? 
73. Comparison of In Vivo and In Vitro Transdermal Drug 
Absorption and Dermal Drug Metabolism of Vidarabine Us-
ing a Unique Isolated Skin Flap Model. S. A. BURTON, z. J. 
WOJCIECI·IOW SKI, U. ROHR, G. G. KRUEGER, AND W. I. H IGUCHI. 
Depts. of Pharmaceutics and Medicine (Dermatology) , University of 
Utah School of Medicine, Salt Lake City, UT. 
Recently, a nude rat sandwich skin flap model has been developed 
that permits the investigator to sample transdermally absorbed drug 
before It enters the general systemic circulation where it is subject to 
extradermal metabolism. It was decided to use this unique model to 
compare the in vitro and in vivo transdermal absorption and dermal 
metabolism of vidarabine, an antiviral compound. Vidarabine (ara-A) 
is deaminated to ara-H in the skin by the enzyme adenosine derminase. 
The in vitro experiments consisted of measuring the flux of 3H-ara-A 
and 3H-ara-H across tape-stripped nude rat skin mounted in a diffusion 
cell at 37•c. Backflux of ' H-ara-H into the donor chamber was also 
monitored. In the in vivo experiments, a water jacketed half diffusion 
cell was affixed to tape-stripped sandwich flap skin. 3H-ara-A was 
deposited in the half diffusion ce ll and aliquots of flap and systemic 
blood were periodically taken and analyzed fo r 3H-ara-A and 3H-ara-
H. In vivo 3H-ara-H backflux was also monitored. 
Parameter 
• Permeabi lity 
coefficient (em/ 
sec) 
• Lag time (min) 




in vitro (n = 4) 
2.35 ± 0.17 X 10-G 
22.1 ± 1.2 
71.4 ± 1.3 
1.95 ± 0.21 X 10-5 
in vivo (n = 2) 
2.75 ± 0.21 X 10- 6 
21.0 ± 1.4 
62.6 ± 0.7 
1.70 ± 0.14 X 10-5 
We conclude that in vitro transdermal diffusion and dermal metab-
olism data can be used to quantitatively predict in vivo transdermal 
diffusion and dermal metabolism. 
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1. Monoclonal Autoantibodies to Keratins Distinguish Subsets 
of Human Skin and Thymic Epithelium. K. SING ER, A. RoB-
ERTSON, R. SCEARCE, L. HENSLEY, AND B. HAYNES, Dept. of Med-
icine, Duke University Medical Center, Durham, NC. 
Low t iter autoantibodies frequently occur in the sera of normal 
individuals and include the U-CYT and SCAb shown by Hintner eta! 
to bind keratin filaments (KF) (JCJ 71:1344, JID 82:491). The patllo-
logic consequences of the ant ibodies are not known. Using spleen cells 
from unimmunized Balb/C mice, 2 monoclonal antibodies (MoAb) were 
raised which bind to KF. These MoAb (12F8, llF1) are both lgM and 
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have sim ilar t issue distribut ions, binding stratifted epit helia . 12F8 
bound to t he ent ire epidermis. In cont rast, 11F 1 bound strongly to 
basa l keratinocytes a nd weakly to a subset of supra basal cells. Within 
t hymus 12F8 bound to all keratinized epi t helium, whereas llF1 bound 
only to endocrine epit helium (subcapsula r cortex and medulla ) a nd not 
to nonendocrine keratinized cortical epithelium. Double l1uorescent 
assays confirmed that wit hin t hymus 11F 1 +cells represen ted a subset 
of keratinized t hymic epit helia l ce lls . Subpopulations of both cul t ured 
human skin epi t helial ce lls (HSEC) a nd cul t ured huma n t hymic epi-
t helia l cells (HTEC) were posit ive for 11F1 (50- 95% ) or 12F8 (50-
91 %). lmmunoblots us ing detergent insoluble keratin preparations 
from cult ured cells demonstrated t hat l2F8 bound to kerat in bands 
includ ing 48 a nd 50 kd in both H SE C a nd HTEC. 11F1 recognized the 
48 a nd 50 kd as well as 56 and 58 kd keratins. These immunoblot 
patterns differed from t hose of known a nti -keratin a nt ibodies AE 1, 
AE2 and AE3. T hus, norma l mouse sple nic B cells produce ant ibodies 
to keratin fil aments. Au toant ibodies of simila r specificity may account 
for antibodies with multiple organ reactivity reported in a utoimmu ne 
disorders. Because of t heir unique specificit ies, a nt ibodies 12F8 and 
11F1 will be of great va lue in studying t he function of subsets of skin 
a nd t hymic epit helium. 
2 . The Role of E pide rmal Cells in the Induction of D e la yed 
Type Hype r sensitivity (DTH) to Allo-antigens . K UNIHIKO TA-
MA Kl AN D MASUTAKA F URUE, Dept. of Dermatology, Unive rsity of 
Tokyo, T okyo, J apan. 
Allogeneic skin gra fts can induce DTH both to t he gene product s 
coded by t he major histocompatib ility complex (MHC) a nd to non-
M HC as assessed by foot pad swelling (FPS). Recent studies suggest 
t hat skin graft rejection a nd DTH a re di ffe rent manifestations of t he 
same mecha nism. To investigate the alloant igenicity of epidermal cells 
(EC), we t ri ed to induce DTH using allogeneic E C. EC suspensions 
were obta ined from C3H mice, a nd 1 X 10 EC were injected subcuta-
neously (sc) in to BALB/c mice. Seven days late r, 4 x 106 C3H spleen 
cells (SC) were injected in t radermally in to left hind foot pad a nd FPS 
was measured 24 hrs late r. This could induce marked F PS. In attempts 
to t ra nsfe r DTH , SC were obta ined 7 days afte r sensit ization a nd were 
injected in t ravenously in to syngeneic mice. This a lso induced DTH . 
When t hese SC were t reated wi t h a nt i-theta a nt ise ra a nd complement, 
DTH was no longer detected . F urt her experiments have shown that 
t hese effector T ce ll s were Lyt-1+, Lyt-2- . Experimen ts, examining 
whether both H -2 a nd non-H -2 ant ige ns cont ribute to t he induction of 
DTH , were perfo rmed us ing congenic strains of mice. Although eit her 
H -2 or non-H -2 dispari t ies induced marked FPS, Ia dispari t ies induced 
weak but significant DT H reaction. T hus, the resul ts established t he 
precise condit ions to induce allo-DTH using EC, and have revealed t he 
contribut ion of the gene products coded by MH C a nd non-MHC. 
3. A Monoclona l Antibod y Ide ntifies a Membra ne -Associa ted 
An t igen Whic h Is Expressed a t S ites of Ke ratinocyte to K e r-
at inoey te Contact. T. I. DO RAN, P. R. BERGSTRESSER, AND D. R. 
HIGHLEY, Mary Kay Cosmetics and Dept. of Dermatology, 
UTHSCD/Southweste rn Medical School, Da llas, TX. 
Monoclonal an tibodies have been used to study t he localization of 
ce llular compo nents a nd t heir d istribu t ion in different anima l species. 
To investigate keratinocyte structu re a nd function, monoclona l a nt i-
bod ies we re generated by the fus ion of SP 2/0 myeloma cells wit h 
spleen cells from Balb/c mice immunized wit h t he Tris- insoluble pro-
te ins from adul t epidermis. Using indirect immunotluorescence, mon-
oclonal a nt ibody AG9 stained t he membra nes of adul t a nd fo reskin 
human epide rma l ce lls in a pa rticulate fas hion. By cont rast, regions of 
basal ce lls in direct contact wit h basement membra ne were conspicu-
ously negative. T his a nt ibody also sta ined t he membranes of epi thelial 
ce lls from rabbi t. s kin a nd esophagus in a simila r fashion. E pi t helia l 
ce lls from adul t human skin , ra bbi t esophagus and skin were grown in 
t he presence of lethally irradiated 3T3 fibroblasts. T he presence of 
epithelial colonies in tissue cult ure was confirmed wit h ant i-keratin 
a nt ibody BG2, which sta ined only basa l ce lls in huma n a nd rabbit 
epit helia. Wi t h AG9, huma n epiderma l cells in t issue cult ure a lso 
displayed a part iculate membrane staining which was apparen t only at 
t he poin t of co ntact between such ce lls. Addit iona lly, cult ured rabbit 
epidermal a nd esophageal epi t helia l ce lls were stained in a simila r 
fashion. 3T 3 fibroblasts, used as feeder cells for growth of epithelia l 
cells, showed no such staining. The association ofthis a nt ibody staining 
with epithelial cell -ce ll contact suggests t hat t he an tigen which it 
identi fi es plays a role in cell attachment or communication. 
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4. R ecombinant Gamma Inte rfe ron Induces HLA-DR Antigen 
E xpression on Trichilemmoma, Gastric Adenocarcinoma Cell 
Lines and Cultured Human Keratinocy tes. KOICHIRO KAMEY-
AMA, I-IIKARU ETO, S HIN -ICHIRO T AKEZAKI , AND TAMOTSU KA N-
ZAKI , Dept. of Dermatology, Kitasato Univers ity School of Medicine, 
Sagamiha ra, Japan. 
Alt hough, recombina nt gamma in te rferon (r-IFN -gamma) has been 
shown to induce H LA-DR biosynt hesis and express io n on cul tured 
norma l huma n keratinocytes and huma n ma lignant mela noma cell 
lines, there is no report concerning the effect of r-IFN-gamma on 
cul t ured epit helial cell lines. In t he present study, we investigated the 
effect of r-IFN-gamma in induction of HLA-DR expression on huma n 
t richilemmoma, gas tri c adenocarcinoma, eccrine carcinoma cell lines 
a nd cul tured ke ratinocytes. Va rious epit helia l ce ll lines were plated in 
35 mm tissue cult ure dishes at 106 cells/2m! Dulbecco's modified E agles 
medium (DMEM) wi t h 1.0% feta l calf serum (FCS) and r-IFN -gamma 
(500 uni ts/ml) . Normal keratinocytes were prepa red from surgical 
specimens, Langerha ns ce lls were depleted by panning tec hn iques, and 
viable cells (5 X 106) were seeded in a 24-well multidish in 1ml DMEM 
with 10% FCS. The cells were incubated at 37"C with 5% C0 2 a nd r-
lFN -gamma (500 units/ml) was added 1 week a fte r t he ce lls were 
seeded. Three days a fte r adding r-IFN -gamma, t hese cells were ana-
lysed by !luorescence-activated cell sorter. It was found that HLA-DR 
was expressed in one out of one cult ured keratinocytes, 3 out of 3 
tri chilemmoma and one out of one gastric adenocarcinoma cell lines. 
Only one eccrine carcinoma ce ll line fa iled to express HLA-DR afte r 
r-IFN -gamma treatment. In this study, we found, for t he first t ime, 
that r-IFN-gamma induce HLA-DR expression on established epit he-
lia l t umor ce ll lines. Since HLA-DR express ion has been shown to be 
important for immune response, these !indings suggest that r-IFN-
gamma plays a n important role in t umor immunology. 
5. Immunoprecipitation of HLA-DR Antigens from G a mma 
I nterferon-Stimulated Cultured Human K e ratinocytes. NOR· 
MAN WIKN ER, M ARK KISSIN GER, DAVID NORRI S, J. CLARK H UFF, 
AN D WILLIAM WESTO N, Dept. of Dermato logy, Univers ity of Colo-
rado School of Medicine, Denver, CO. 
Express ion of HLA-DR a ntigens in the ce lls of t he normal human 
epidermis is confi ned to t he La ngerha ns ce lls a nd indetermina nt ce lls. 
Keratinocytes, however, may sta in for such Class II a nt igens in certain 
skin diseases cha racteri zed by mononuclear cell infiltrates , such as 
li chen planus, erythema multiforme, and gra ft vs. host disease. P revious 
studies iden t ified t he keratinocyte as t he source of t he HLA-DR an t i-
gens seen in murine gra ft vs. host disease. i n vitro experiments have 
shown t hat gamma (immune) in terferon stimulates HLA-DR expres-
sion. T he purpose of t his study is to demonstrate by immunopre·cipi-
tation techniques t hat gamma interferon-stimulated keratinocytes syn-
t hes ize t he pept ides t hat constitute such Class II an t igens. 
Second passage human keratinocytes isolated from neonatal fo re-
skins were grown in serum -free, defin ed medium without a feeder layer. 
T he cells in t hese cul tu res were 100% keratinocytes, as demonstrated 
by pos it ive immuno!luorescence (IF) st aining fo r keratin and negative 
IF staining for HLA-DR and OKT6. Kera tinocyte cult ures were stim-
ulated fo r two days wit h recombina nt huma n gamma in te rferon (0- 50 
units ) and pulse labeled wi t h 35S methionine. The cells were lysed and 
immunoprecipitation was performed with a monoclona l a nt ibody to 
huma n HLA -DR (L243 l gG2a) and staphylococcal prote in A. Eva lua-
t ion of t he immunoprec ipitat ed prote ins by SDS-polyac rylamide gel 
electrophoresis a nd autoradiography demonstrated labeled prote ins 
wit h molecula r weights corresponding to t. he a lpha a nd beta cha ins of 
human HLA-DR. The a moun t of HLA-DR synt hes is was directly 
related to t he dose of gamma in terferon used for stimula tion. This 
study confirms by immunoprecipitation techniques that pure keratin -
ocyte cult ures can synt hesize HLA-DR when stimulated by gamma 
in terfe ron. 
6 . Bone M a rrow-De rived Cells in Normal Human Epide rmis: 
A Sea rch for Thy-1 + Cells, Lymphocytes, and M a erophages. 
K. D. COOPER, S. M. B REATHNACH, S. W . CAUG HM AN, A. PALIN!, 
M. WAXDAL, AND S. 1. KATZ, Dermato logy Bra nch, NIH, Bethesda, 
MD. 
It has been proposed that the epidermis may provide a n inductive 
microenvironment for specific populations of rec irculating epidermo-
tropic lymphocytes. As dendrit ic, T hy-1 •, bone marrow-derived epider-
ma l cells (EC), distinct from La ngerha ns cells (LC), have been iden ti-
fi ed in mice, we sought to identify t heir potentia l huma n ana logue, as 
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well as other bone marrow-derived cells, in epidermis using anti -
leukocyte reagents. We used a double fluorescent sta ining technique 
with ant i 1-1 Le- I , an ant ibody which identi fies a ll bone marrow-derived 
huma n leukocytes, and anti HLA-Dr, which ident ifies epidermal LC. 
The vast majority of HLe- 1 + EC were HLA-Dr+ LC; t hese were present 
at a mean density of 608 ce lls/ mm2 in epiderma l sheets and 1.4 % of 
viab le EC in suspension, as determined by flow cytometry. The non-
dendri t ic morphology and low frequency of HLe- 1+ Dr- EC in sheets 
(mean: 3.7 ce lls/ mm 2 ) and suspensions (mean: 0.06% of EC) precluded 
t heir representing a strict human ana logue of the murine Thy-1 + EC, 
s ince murine Thy- 1. + EC are dendritic and a re present in a s imi lar 
density to LC. P reparations of t he minor HLe-1 + Dr- EC popula tion 
purified by fl ow cytometry or pa nning and exa mined ul t rastructura lly 
were not enriched for any type of leukocyte popu la tion. Further studies 
d id not detecL signitica nt numbers of huma n T hy- 1 ant igen bearing 
ce lls, T or B cells, macrophages (other t han LC) or natural killer cells 
in t issue sections, epidermal sheets and gradient-enriched EC suspen-
s ions. Thus, using currently ava ilable markers and sorting technology, 
we have been unable to identi fy a huma n analogue of the murine Thy-
1 + dendri t ic epidermal ce ll. In addi t ion, t hese tindings indicate that T 
cells and other leukocytes, whether res ident or epidermotropic, occur 
only ve ry ra rely in normal human epidermis. 
7. Culture and Characterization of Murine Thy-1 +Epidermal 
Ce lls- S . W. CAUGHMAN, S. M. BREATHNACH, AND S . I. KATZ, 
Dermatology Branch, NIH, Bethesda, MD. 
E lucidat ion of the biologic role of the murine dendritic Thy- 1 + 
epiderma l ce ll (EC) would be grea tly fac ilita ted by its propagation in 
vitro; t hus our purpose was to obtain puritied popula tions of Thy-1 + 
EC through cul tu re tec hniques. S ince Thy- 1+ EC a re bone marrow-
derived, we a ttempted to grow this ce ll se lective ly from density gradient 
enriched EC suspensions (FH -EC) using co nditions known to promote 
mitogenesis of ma rrow-derived subsets. FH -EC prepared from t runcal 
s kin of C3H mice were cul tured at 37•c in 5% C0 2 in complete medium 
(CM) of E HAA wi th 10% feta l calf serum, L-glu tamine, ant ibiotics , 
a nd 2- mercaptoethanol at 106 FH -EC/well in 24 -well culture plates . In 
certain experiments, CM was supplemented wi th one or more of the 
fo llowing: concanavalin A (Con A) , interleukin (IL-) 1/ ETAF, IL-2, 
IL-3, -y in terferon, indomethacin 1 11g/ml (IM) and anti -Thy-1.2 an t i-
body. Media were cha nged every 2- 3 d. Fresh FH-EC contained 7- 20% 
T hy- 1+ ce lls which were a lso asia lo GM, +, Ly 5+, viment in +, and 
negative fo r other T -, B-, and macrophage cell markers. Phenotypic 
studies in ten sepa rate cul tures revealed 3- to 10- fold expansion of 
Thy- 1 + cells after 21 ± 4 d in CM wit h Con A 0.5 11 g/ml and IM, and 
70 to 95% of viable cells were Thy-1+. In certa in cultures, expanded 
T hy- 1 +cells were a ll phenotypica lly identical to fresh Thy-1 + EC, while 
other cultures resul ted in Thy- 1+, as ia lo GM, - , L3T 4+ cells . Selective 
cytolytic pretreatment of fresh EC prepa rations fa iled to prevent the 
appearance of Thy-1+, L3T 4+ cells afte r 21 d. T hese studies indicate 
t hat Con A stimulation of murine EC suspensions in culture can 
fac ilitate the proli fera t ion of eit her Thy- 1+, as ia lo GM, -, L3T 4+ (T -
helper phenotype) , or Thy- 1 +, as ia lo GM, • , L3T r (natural killer 
p henotype) ce lls a nd may thus be useful in cha racteri zing the functional 
role of the murine dendri t ic Thy- 1 + EC. 
8 . Hete roge neity of Mu rine Thy- 1 + Epide rmal Cells- R. L. 
COii EN, M. 0STREGA , 8 . COY NE, M. ALVES, AND 0. A. CHAMBERS, 
Health Science Ce nter, Uni ve rsity of Ill inois at Chicago, Chicago, 
IL. 
P revious in vestigations in this a nd other laboratories have revealed 
t he presence of unique subpopulations of cells in the epidermis which 
bear the ce ll -surface protein , Thy-1. The present studies were designed 
to determine if Thy-l + epidermal cells a re a homogeneous or hetero-
geneous popu lation. S ince vi men t in is the in te rmedia te fil ament pro-
tein of ce lls of mesenchymal origin , including bone-marrow derived 
ce lls, and kera t in is that characte ri stic of keratinocytes, epidermal 
s heets and ce ll suspensions derived from BALB/c mouse ear a nd Da nk 
s kin were double sta ined for immunofluorescence microscopy ut ilizing 
m onoclonal antibodies directed against Thy-1 (Becton Dickinson, Mtn. 
V iew, CA), vimentin (Lab Systems, Chicago) a nd keratin (provided by 
Dr. T -T S un , NYU Med. Ctr. , New York ). The following classes of 
epidermal ce ll s were observed: Thy- 1 + / Vim + ; Thy-1 + / Vim- ; Thy-
1 + j Ker+ ; Thy- ! + / Ker- ; Thy- 1- / Vim+; Thy-1 - / I<er+. Epidermal ce ll 
cul tures analyzed analogously for Thy-1 a nd keratin conta ined Thy- ! 
+ / Ker+, Thy-J. + / Ker- and Thy- 1-/Ker+ cells. T o determine if an 
association e~ is ts between Thy- 1 + epiderma l ce lls and NK cells, which 
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bear cell-surface asialoG M, para llel experiments were performed uti -
li zing a polyc lonal anti-asia loGM , antibody (Wako Chemicals, Dallas) 
on NK cell -deticient Beige mice and C57BL wild type mice. These 
experiments reveal t hat the mutant Beige mouse conta ins Thy-1 + cells 
and no asia loGM,+ cells, whereas t he normal C57BL mouse has T hy-
1 + /as ia loG M,+ and Thy- 1 + / as ialoGM, - cells . T hese experiments 
reveal tha t Thy- 1 + epidermal cells are heterogeneous and include, but 
a re not exclusive ly, kera tinocytes (Thy- 1 + / Ker+ ), bone-marrow 
derived (Thy- 1 + /Vim+ ) and NK-like cells (Thy- 1 + / asialoGM ,+). 
9_ Induction of Birbeck Granule -like Structures in Murine 
T-Lymphocytes and Dendritic Thy-1 -positive Epidermal 
Cells b y a T Cell-Activating Anti-Thy-1 Monoclonal Ant i-
body. NIKOLAUS ROMANI , GEORG STINGL, ERWIN T SCHACHLER, 
KURT C. GUNTER, ETHAN M. SH EVACH, AND GEROLD SCHULER, 
Dept . of Dermatology, University of lnnsbruck, lnnsbruck, Austria, 
Dept. of Dermatology I, University of Vienna, Austria, LI, NIAID, 
NIH , Bethesda, MD, and Rockefeller Univers ity , New York, NY. 
Birbeck granule- like structures (BGLS) a re induced in dendri t ic 
Thy-1-posit ive epidermal cells (dThy-1 +EC) by the binding of G7, a T 
cell -activat ing monoclonal anti -Thy-1 antibody, but not by conven-
tiona l ant.i -Thy-1 reagents. Heasoning that G7- induced BGLS forma-
t ion may be a more generalized phenomenon we studied t he morpho-
logica l events following exposure of periphera l T cells to monoclonal 
antibody G7. Suspensions of C3H / He and Balb/ c peripheral T ce lls, T 
cell hybridomas (AF3G7 and P -4-3) , t hymocytes and E C were incu-
bated with G7 under condit ions opt imal for BGLS induction (40 min/ 
o·c- 30 min / 37. C). Electron microscopic examination of G7-treated T 
cells, T hybridoma ce lls and t hymocytes revealed the presence ofBG LS 
in at least 30% of the cells. The BGLS were primarily observed at cell -
to-ce ll contacts and at sites of sur face membrane invaginations. Cross-
linking wi th a second antibody was not necessary for t he appearance 
of BGLS. No BGLS were observed afte r incubation wi th a non T cell -
activating rat monoclonal an t i-Thy- 1 reagent (B5-3) . Further studies 
wit h dThy- l +EC showed that G7- induced BG LS fo rmation was not 
inhibited by preincubation with conventional monoclonal ant i-Thy-1 
ant ibodies. The presence of Fab fragments of G7 sufficed neither for 
BGLS induction nor forT cell activation. Thus, monoclonal ant ibody 
G7 seems to recogni ze and t hereby crosslink part icula r epitopes of the 
Thy- 1 molecules on T cells as well as on dThy-1 +EC. This phenomenon 
may not only be a morphological correlate of an early event in T cell 
activation but represents a more genera lized structural consequence of 
receptor -ligand interactions than previously thought. 
10. Ontogene tic Expression of HLA-DR and OKT-6 Determi-
nants by Human Embryonic and F etal Langerhans Cells . 
CAROLYN A. FOSTER AND KAREN A. HOLBROOK, Dept. of Biological 
Structure, University of Washington, School of Medicine, Seattle, 
WA. 
The presence and density of Langerhans cells (LCs ) in human fetal 
skin were investigated, and the developmenta l expression of HLA -DR 
and OKT-6 antigens was quant itated. Skin from t he lower limb was 
excised from 35 embryos and fetuses, ranging in age from 43- 170 d, 
and incuba ted in EDTA to separate epidermis from dermis. The 
epidermal sheets were fix ed, immunolabeled fo r HLA -DR and OKT-6, 
and prepa red for light and electron microscopy; some were double-
labeled for ATPase activity and either DR or T6 ant igen. T he number 
of DR+ and T 6+ cells/ mm" of epide rmis was determined on 50 fields/ 
specimen at 40 X, us ing a calibrated ocular grid . Labeled cells/ mm" 
were ca lculated from volume measurements using digitized skin sec-
tions. 
LCs were present in t he epidermis by at least 43 d but were smaller 
and less dendri t ic in embryonic tha n in fetal epidermis. Some were 
DR- , ca. 80/ mm2 (300/ mm") were DR+, and a ll were ATPase+, T 6- . In 
the second half of the 1st trimeste r the number of DR+ cells ranged 
from 20- 260/ mm2 (60- 7000/mm"), but the data suggested a cyclic 
pattern rather than a constant increase in LCs density. By t he 2nd 
trimester the number of DR+ cells plateaued a t 100/ mm 2 (2000/ mm3), 
then gradually increased to 250/ mm2 (4500/ mm") by the 3rd t rimester. 
At the t ransit ion from the embryonic to the fetal period (ca. 60 d), LCs 
began to express T 6. In cont rast to DR, T6 expression was only 1- 25 
ce lls/mm2 un t il ca. 85 d when the number of T 6+ ce lls rapidly increased, 
resul t ing in equal density (100/ mm2) of T 6+ and DR+ cells. T his 
apparent patte rn of coexpression, and thus simila r density of labe led 
cells, continued throughout the 2nd trimester. 
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1 1. T 4 /Leu-3 Expression on Epidermal Langerhans Cells-A 
Dynamic Event. VERONIKA GROl-l, MASAHIRO TAN!, ANDREA 
HARRER, KLAUS WOLFF, AND GEORG ST!NGL, Dept. of Dermatology 
I, University of Vienna, Vienna, Austria. 
Recent evidence exists that the T 4/Leu-3 ant igen can be detected 
on mononuclear phagocytes and epidermal Langerhans cells (LC). 
When searching fo r T4/ Leu-3 expression in tissue sections of inflam-
matory and neoplastic skin disorders we observed great fluctuat ions in 
the in tensity of Leu-3 labeling of epidermal dendri tic cells. Reasoning 
that t he extent of T 4/Leu-3 expression by these cells might be an 
induceable event, we compared the Leu-3 LC staining pattern in 
clinically normal appearing skin (CNAS) wi th that occurring in several 
skin disorders. In cryostat sect ions of 19 biopsies taken from di fferent 
body regions of CN AS Leu-3+ dendrit ic epidermal cells were visualized 
by a four-step immunoperoxidase technique at the threshold of detect-
abili ty. Using both OKT6/Leu-3 double- labeling and immunelectron-
microscopy, these cells qualified as LC. Studies on epidermal sheets of 
CNAS revealed, however, that the density of Leu-3+ LC was consider-
ably less than that of T 6 bearing LC (808 ± 38/mm2 vs. 388 ± 29/ 
mm2 ). In sharp contrast to CNAS, strong and prominent anti -Leu-3 
LC labeling was almost inva riably encountered in biopsy specimens 
from patients with cutaneous T cell lymphoma and various inflamma-
to ry skin disorders. The extent of Leu-3 LC staining in proliferative 
disorders of resident skin cells (nevus cell nevus, dermatofibroma) was 
comparable to that seen in CNAS. 
Our results strongly suggest t hat t he degree of Leu-3 expression on 
epidermal LC is regulated by signals from inllammatory cells. The 
induction of putative class II alloant igen receptors (T4/Leu-3) on class 
U alloant ig_en-bearing LC may represent an important regulat ion mech-
anism of ant igen-presenting cell function. 
12. Evidence That Human Peripheral Blood Dendritic Cells 
Are Not Langerhans Ce ll Precursors. ROBIN SLOVAK, BRIAN 
BERM AN, AND MATIH EW DUNCAN , Depts. of Dermatology, Univer-
sity of California at Davis and Veterans Administration Medical 
Cente r, Martinez, CA. 
Langerhans cells (LC) are epidermal cells of hematopoietic origin 
capable of ant igen presentation and accessory cell functions. Dendritic 
ce lls (DC) are accessory cells found in lymphoreticular tissue and 
peripheral blood. To investigate whether DC are circulating progenitors 
of LC, we init ially isolated and enriched DC from human peripheral 
blood mononuclear ce lls via their distinctive adherent propert ies fol-
lowed by discoun t inuous bovine serum albumin density gradient cen-
t rifugation. T hese isolated low density DC (1.05/1.08 inte rface ) dis-
played limi ted adherence to plastic, spread on poly-L-lysine coated 
coverslips, bore DR ant igens, stimulated mixed leukocyte reactions and 
lacked Fe receptors and T6 ant igens. DC were mainta ined in tissue 
culture and exposed fo r 2-6 days to alpha inte rferon, beta in terferon, 
gam ma interferon, thymopoietin , 1,25 dihydroxycalciferol, granulocyte-
monocyte colony stimulating factor, human epidermal sheets, keratin-
ocyte monolayers and their cul ture medium. T6 ant igens were not 
detected by immunoflu orescent microscopy on DC following exposure 
to these inducing facto rs and environments. Whereas DC are related 
to antigen present ing ce lls in other t issue, our data suggest that these 
peripheral blood DC are not precursors of epidermal LC, as determined 
by T6 ant igen expression . 
13 . Attachment of HLA-DR Positive Dendritic Cells to Colo-
nies of Huma n Keratinocy tes In Vitro. ROBERT B. HOPP, R. 
MARK KISSIN GER, DAVID A. NORRIS, WILLIAM L. WESTON , AND J . 
CLARK Hun ', Depl. of Dermatology, University of Colorado School 
of Medicine, Denver, CO. 
Langerhans cells (LC), a specialized int raepithelial subpopulation of 
human dendrit ic cells (DC), are strongly HLA-DR posit ive, may fun c-
t ion as accessory cells in certain immune responses, and are potent 
stimulators of mixed leukocyte reactions. Because DC are present in 
t he peripheral blood, constitut ing less t han 1% of peripheral blood 
mononuclear cells (PBMC), and because, in animal studies, LC may 
be de rived from bone marrow precursors, it is reasonable t hat LC might 
be derived from circulating DC or their precursors. T he purpose of this 
study is to generate and to study mixed cultures of keratinocytes and 
DC derived from PBM C. 
Human keratinocytes (HK) were isolated from neonatal foreskins 
and grown in serum -free, defin ed medium . In second passage cultures, 
100% of the ce lls sta ined for keratin , and expression of HLA-DR and 
OKT 6 was absent. Second passage HK were grown for 7 days in culture 
chambers, and PBMC populations were added along with fresh medium 
conta ining 10% fetal calf serum and allowed to se tt le over keratinocyte 
colonies. Afte r 0- 5 days of addit ional cul ture, the slides were washed, 
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fixed with acetone, and stained by an indirect immunofluorescence (IF) 
technique for HLA-DR, with use of a monoclonal antibody. After 
addition of either crude PBMC or Percoll -separated monocytes popu -
lations, strongly HLA -DR positive cells with dendri t ic morphology 
were found attached to keratinocyte colonies but not to "bare" areas of 
the glass slide. This cul ture system with HK a nd associated HLA -DR 
posit ive DC may provide an in vitro model for study of the interaction 
of DC with the epidermis and the acquisit ion of LC characteristics. 
14. Reactivity of Epidermal Langerhans Cells with Mono-
clonal Antibodies Directed Against the Murine IL-2 Recep-
tor. GEORG STEINER, ERWIN TSCHACI-ILER, MASAHIRO TAN! , 
THOMAS R. MALEK, ETHAN SHEVACH, AND GEORG STJNGL, Dept. 
of Dermatology I, University of Vienna, Vienna, Austria, and Ll, 
NIAID, NIH, Bethesda, MD. 
We have recently produced two rat monoclonal antibodies, desig-
nated 3C7 and 7D4 which detect two distinct functional regions of the 
murine IL-2 receptor. When studying t he emergence kinet ics of IL-2 
receptors in epidermal cell (EC)-Iymphocyte cultures by using 7D4 and 
3C7 antibodies in an indirect immunofluorescence (IIF) assay, we 
regularly encountered a distinctive membrane fluorescence not only on 
lymphocytes, but also on a subpopulation of dendrit ic cells. Reasoning 
that t hese 7D4/3C7-reactive dendritic cells might represent a subpop-
ulation of epidermal dendrit ic cells, we studied single mouse EC cul -
tures for the presence of 7D4/3C7-reactive cells using IIF techniques. 
Whereas 7D4/3C7 reactivity was never detected on freshly isolated EC, 
a small percentage of 7D4/3Cr cells was encountered afte r 24- 48 h of 
cul ture. These cells exhibited a dendrit ic shape, expressed Ia ant igens, 
lacked Thy-1 antigens, and displayed the ultrastructural features of 
Langer hans cells (LC) with the noteable exception of Birbeck granules. 
While, after 24 h only 20% of la+EC were 7D4/3C7\ virtually allla+EC 
displayed 7D4 /3C7 binding after 7 days of culture. 
Our results demonstrate that LC in culture are the only EC to react 
with monoclonal ant ibodies against func t ional regions of the murine 
IL-2 recepto r. Preliminary data showing that recombinant human lL-
2 in te rferes with 3C7 binding to LC further suggest that the 7D4/3C7 
binding site on LC is indeed the IL-2 receptor. These results may bear 
important implications for the regulation of growth, differentiation and 
immunological functions of LC. 
15. Modulation of Epidermal Langerhans Ce ll (LC): Altera-
tions in Contact Hypersensitivity Reactions to Dinitrofluo-
robenze ne (DNFB) Following Topical Application of Hydro-
quinone a nd Arachidonic Acid. L. A. RHEINS AND J . J . 
NORDLUND, Dept. of Dermatology, University of Cincinnati College 
of Medicine, Cincinnati, OH. 
T opical application of monobenzyl ether of hydroquinone (MBEH) 
or arachidonic acid (AA) alters the number and morphology of I a+ LC. 
To investigate whether higher or lower populations of LC are associated 
with changes in immune reactivity (IR) , we performed these studies. 
DBA/2 mice were t reated with 20% MBEH in ethanol applied topically 
for seven days eit her to the ears or to shaved dorsal back skin . Cont rols 
were t reated with diluent. On day 8, ATPase and Ia+ LC were quan-
tified. Mice t reated wit h MBEH had 57% and 50% more ATPase or 
Ia+ cells per/ mm2 respectively compared to controls. MBEH t reated 
mice were contact sensitized on the back with DNFB and challenged 
on the ear on day 15. Ear swelling was measured before and 24 hours 
post-challenge. Animals sensit ized on MBEH treated back or mice 
sensit ized on un t reated back and challenged on MBEH t reated ears 
exhibited a two-fold greater increase in ear swelling than cont rols. AA 
(2% ) applied to t he back or ears caused a 43% and 57% decrease in 
ATPase and Ta+ LC respectively versus controls. Contact sensit ivi ty 
was suppressed by 43% in mice sensitized on AA treated back or 
challenged on AA treated ears compared to controls. We have identified 
a method to increase or decrease identifiable Ia+ ce lls in murine skin . 
Skin wit h more Ia+ cells reacts on sensitization or challenge more 
vigorously t han normal skin . Skin with fewer identifiable LC exhibits, 
on sensitization or challenge, suppressed IR The sensitivity of cuta-
neous IR apparent ly can be modulated up or down . Whether this is 
due to a local or systemic mechanism is current ly being investigated. 
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1. The Regulatory Role of Vasoactive Intestinal Peptide (VIP) 
on Eccrine Sweating. K. SATO AND F. SATO, Marshall Dermatol-
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ogy Research Laboratories, University of Iowa College of Medicine, 
Iowa City, lA. 
Abundance of VIP nerves around the eccrine sweat gland is already 
known. We have now attempted to elucidate the role VIP plays in 
regulation of cholinergic a nd adrenergic sweating as well as the role of 
VIP itself as a stimulant of sweat secretion. Single sweat glands teased 
out from biopsy skin specimens of t he monkey palm were cannulated 
and bathed in Krebs' Ringer buffer (KRB) (pH 7.4) at 37•c. Addition 
of various doses of VIP to the bath evoked sweat secretion within a 
minute, although the sweat rate slowly tapered with t ime. Thus, at 60 
minutes the sweat rate fell to 50 to 80% of t he peak level. The dose 
response curve yielded a saturation curve with Km for VIP of about 
10- 8, M approachi ng the maximal sweat rate at 5 X 10-s M to 10- 7 M. 
The YIP-induced maximal sweat rate was 35% t he maximal cholinergic 
sweat rate, was not further enhanced by theophylline (10-3 M), fo rsko-
lin (5 x 10-6 M) or isoproterenol (5 X 10-5 M), and was not inhibited 
by atropine or propranolol. There was synergism between the submax-
imal concentrations of VIP and methacholine (MCH) on the sweat 
rate. Un like cholinergic sweating, YIP-induced sweat secretion is rel -
atively insensitive to Ca2+ removal from the bath. Cyclic AMP accu-
mulation in the gla nd during VIP stimultion was 50% higher than that 
during isoproterenol (ISO) stimulation and followed the time-course 
and dose response of YIP-induced sweat secretion. As in ISO, YIP-
induced t issue cAMP accumulat ion was augmented 10 fold by 5 x 10-5 
M MCH. The VIP also resembled ISO in its effect on membrane and 
epithelial potential difference. Thus, although VIP simulates a ll the 
characteristics of ISO, it requires two orders of magnitude less concen-
t ration than ISO and is t herefore potentially more important than ISO 
in regulation of sweat gland function. 
2. Origin of Cystein Proteases in Human Eccrine Sweat. H. 
YOKOZEK I, N. HORIE, AND K. SATO, Marshall Dermatology Research 
Laboratories, University of Iowa College of Medicine, Iowa City, lA. 
Relatively li ttle is known about cystein proteases in human skin. 
Although human eccrine sweat contains a variety of proteases and 
proteinases, cystein proteases (CP) are by far the most prominent. CP 
in sweat , skin eluates, or sweat gland extracts was assayed by incubating 
a n aliquot of samples with a synthetic substrate Leu-N Nap (LNA) in 
Tris buffered saline (TBS) at t he optimal pH of 8.0 at 3TC for 3 hours 
with or without an SH-agent, dithiothreitol (DTT) and t he released 
chromogen naphthylamine determined spectrophotometrically. We 
have observed that CP is 10 fold higher in crude (scraped) sweat (SS) 
than in the least contam inated thermally induced sweat collected in an 
aerobic plastic bag on vaseline-coated sk in (CS), yet t he latte r activity 
is still higher than any other proteases activi ty as determined with 
various Kabi-S series substrates. Since in vivo elution of CP with TBS 
for one hour inside the anaerobic plastic bag over t he vaseline-coated 
s kin at zs·c does not yield CP activity, CP activity in CS is either of 
glandular or epidermal origin (but at the level of in traepidermal sweat 
duct unit) or both. In fact, strong CP activ ity was noted in el uates of 
the lower layer of tape-stripped stratum co rneum and in in vivo eluates 
of stripped skin, also in TBS extracts of methacholine-stimulated 
isolated human sweat glands and in the incubation medium bathing 
t he sweat glands. Sephadex G 100 chromatography of SS (CP of mainly 
epidermal origin) showed a prominent peak at 130K dal ton, whereas 
that of CS (CP of both glandular and epidermal sweat ductal origin) 
showed a small peak at 130K and a ta ll peak at 32K. Interestingly, CP 
is inhibited by 1mM anthralin. Although the physiological function of 
CP is unknown, both epidermis and sweat glands appear to produce 
distinct CP's. 
3 . Permeabilization of Cultured Cells Using Lysolecithin: Ap-
plication to F low Cytometric Analysis of Intracytoplasmic 
Antigens. SHIN-ICHJRO TAKEZAKI , HIKARU ETO, KoiCHIRO KA-
MEYAMA, AND SH IGEO NIS I-II YAMA, Dept. of Dermatology, Kitasato 
University School of Medicine, Sagamihara, Japan. 
Lysolecith in (lysophosphatidylcholine) is a unique phospholipid 
which can permeabilize ce ll membrane of many types of ce lls. At a low 
concentration (a round 10 ,..g/ ml) , lysolecithin treated cells remain 
viable, a lthough they are permeabilized and unable to exclude trypan 
blue. In t his study we investigated applicability of t his technique to 
flow cytometric a nalysis of in tracytoplasmic ant igens. Cultured human 
fibrob lasts and adeno carcinoma cells were treated with va rious con-
centrations of lysolecithin solu t ion (10- 100 ,..gjml) for two minutes at 
4 ·c. Cells were then incubated with monoclonal antibody which rec-
ognizes common intermediate fil ament antigen (EKHl), and FITC-
conj ugated anti mouse Ig. By flow cytometric analys is using FACS420, 
intermediate filament antigen was successfully detected in both types 
of cell s (keratin in adeno ca. , vimentin in fibroblast). No increase of 
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background fluorescence was observed. Optimal conditions of lysoleci-
thin treatment differ from cell to cell. In the case of adeno ca. cells, 
t reatment with 10 ,..g/ml of lysolecithin brought significant but partial 
permeabilization (84 % of cells became positive with EKH1). At higher 
concentration (50 ,..g/ ml) , 95% of treated cells were positive. On the 
other hand, fibroblasts were more fragile against lysolecithin treatment. 
Cells were easily lysed and destroyed. 
Flow cytometry is a powerful technology in the field of cell biology. 
However its use has been practically limited to membranous antigens. 
Permeabilization of cells using lysolecithin will apparently extend the 
applicability of fl ow cytometry, and also enable many other experi-
ments to bring non-penetrating molecules into living ce lls. 
4. Lamellar Bodies from Neonatal Mouse Epidermis: Func-
tional Implications of Lipid and Enzyme Content. S. GRAYSON, 
A. D. JOHNSON-WINEGAR, B. U. WINTROUB, E. H . EPSTEIN, JR., 
R. R. !SSEROFF, AND P. M. ELIAS, Dermatology Service, VAMC, 
San Francisco, Dermatology Unit, San Francisco General Hospital , 
San Francisco, and Depts. of Dermatology, University of California 
Schools of Medicine, San Francisco and Davis, CA. 
Partially-purified fractions of lamellar bodies (LB) have now been 
isolated from fetal rat and neonatal mouse epidermis. Recent studies 
by Freinkel and her collaborators suggest that feta l rat LB are enriched 
in sphingolipids and ac id phosphatase. We have compared the content 
of lipids and certain hydrolases a nd proteases in homogenates (H) vs. 
LB-enriched fractions obtained from neonatal mice (Science 221:962, 
1983). We found that mouse LB are enriched 2-10 fold over H in acid 
phosphatase, as well as 2-10 fold in cathepsin B-like and carboyxpep-
tidase activities, and in acid lipase, phospholipase A2, and sphingo-
myelinase. The LB fraction was not enriched, however, in t he typica l 
lysosomal enzymes, ~-glucuronidase and aryl sulfatase A + B, nor in 
the membrane-associated, non-lysosomal sulfatase, steroid sulfatase, 
or plasminogen activator, a non-lysosomal protease. Moreover, we 
found that LB were enriched over H in phospholipids, free sterols, and 
glycosphingolipids, but not in other neutral lipids, ceramides, or cho-
lesterol sulfate. Taken together, these data support a role for LB in the 
delive ry of lipid precursors to intercellular domains, where they would 
be metabolized further (in part by LB-associated enzymes) to in tercel-
lular products that regulate permeability barrier formation and desqua-
mation. Moreover, the absence of certain specific lysosomal enzymes, 
and t he presence of others, suggests that the LB is not a typical 
lysosome. The presence of abundant acid phosphatase and proteases 
in LB suggest a role for th is organelle not only in barrier function , but 
also in desquamat ion. 
5. Synthesis of Arachidonic Acid from Exogenous Linoleic 
Acid by Cultured Mouse Keratinocytes. R. R. ISSEROFF, D. T. 
MARTINEZ, R. S. CHAPKIN, AND V. A. ZIBOH, Dept. of Dermatology, 
School of Medicine, University of California, Davis, CA. 
We have previously demonstrated that levels of linoleic ac id (18:-
12n6) rapidly decrease when mouse keratinocytes are cultivated in 
FCS-containing medium: a four-fold decrease was observed after 5 days 
of cultivation. In contrast, levels of arachidonic acid (20:4n6) remain 
remarkably unchanged during cultivation. It was not known whether 
the 20:4n6 was biosynthesized by the cells or incorporated fTom serum 
fatty acids in the medium. We therefore explored the fate of exoge-
nously supplied 18:2n6 to determine whether cultivated keratinocytes 
could convert this precursor to 26:4n6. Confluent mouse keratinocyte 
cultures were incubated for 16 hours in serum-free medium containing 
"C-18:2n6. The radiolabelled medium was then removed and replaced 
with FCS containing medium. At 18 and 64 hours after labelling t he 
lipids of t he cultivated cells were extracted and methyl esters of tota l 
lipid fatty ac ids (FAMEs) prepared. The resultan t FAMEs were ana-
lyzed by three different techniques: t hin layer chromatography on s ilver 
nitrate-impregnated silica plates, reverse phase HPLC, and reverse 
phase HPLC of p-bromophenacyl ester derivatives. All three method -
ologies demonstrated the time-dependent conversion of 18:2n6 to 
18:3n6, 20:3n6 and 20:4n6. At 64 hours, 2-3% of l 8:2n6 had been 
converted to 18:3n6; 8- 14 % to 20:3n6, and 12- 18% to 20:4n6. These 
studies demonstrate that 6.5 and 6.6 desaturases as well as elongase 
activit ies are present within cul tivated keratinocytes, and that exoge-
nously supplied 18:2n6 can be converted in vitro to 20:4n6. The incon-
sistency between this in vitro data and previous classical in vwo 
enzymatic studies is unclear and requires further investigation. 
6. Developmental Changes In· Human Fetal Skin Lipids. MARY 
L. WILLIAMS, MARA HINCENBERGS , AND KAREN A. HOLBROOK , 
Depts. of Dermatology, University of Cali fornia School of Medicine, 
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San Francisco, CA, and University of Washington School of Medi -
cine, Seattle, W A. 
In order to exami ne skin lipid content during fetal development, 
frozen human skin samples (gestational ages 50- 150 da) (n = 30) were 
separated into epidermal (E) and dermal (D) fractions with 1 mM 
EDTA or 10 mM OTT, and the lipid extracts from individual samples 
were analyzed by quartz rod microchromatography. Before 115 days 
gestation, E is significantly enriched in alkanes a nd triglycerides (Tg) 
while D is significantly enriched in phospholipid and free sterols. 
Coincident with the development of adipocytes after about 120 days 
gestation, D, too, becomes enriched with Tg. S imultaneously, E lipid 
content becomes enriched in sterol / wax esters (SE/WE). Whereas in 
llO days epidermis SE/WE content is increased only focally, by 140 
days a ll body sites re f1ect this change. Thin layer chromatography in 
(1) hexane; (2) benzene; (3) hexane: ether: acetic ac id (70:50:1), showed 
that the change in this fraction was predominantly due to increased 
SE content, but the appearance of WE did account for some of the 
change. These studies demonstrate that distinct differences in E and 
D lipid content are evident as early in fetal development as adequate 
E/D separations can be obtained (>70 days). Althouth alkanes have 
been encountered in normal and pathological E postnata lly, t heir origin 
has been uncerta in . The observat ion that alkanes are found in signifi -
cant quantities in fetal E bet.ween 50 and 120 days provides further 
evidence that they are endogenous lipids. The shift to a prominent SE 
fraction in E correlates morphologica lly with emergent keratinization 
of the fo llicular epidermis. 
7. Uptake of Cholesterol Sulfate by Cultured Human Kera-
tinoeytes and Fibroblasts. MARY L. WILLIAMS AND MAJA PONEC, 
Depts. of Dermatology, University of Californ ia School of Medicine, 
San Francisco, CA, and Univers ity Hospital , Leiden, T he Nether-
lands. 
Cholesterol-cholesterol su lfate (CS) homeostasis may play an im -
portant role both in normal desquamation a nd in the pathogenesis of 
recess ive X- linked ichthyosis. That CS may be an important feedback 
regulato r of epidermal cholesterol synthesis is suggested by: I) CS 
inhibit ion of sterologenesis in cultured cells; and 2) the autonomy of 
epidermal sterologenesis from serum cholesterol in uiuo, and in strati -
fying keratinocyte cu ltu res, which lack low density lipoprotein recep-
tors. To determine whether CS uptake, like cholesterol, is receptor 
mediated, we prepared from aH -CS by a modification of the method of 
Higaki, el a l. (J. Vitamin. 11:361, 1965). We corrected for extracellular ly 
entrapped CS and non-specific adsorption with an excluded compou nd 
("C-suc rose) and by rins ing with 3% T riton X-100. Uptake of "H-CS 
at seve ral t ime poi nts between '!. and 6 hours was linear in both 
keratinocytes and fibroblasts at 37"C, and was virtually ident ical at 
both low (1 o-s m) and high no-o to 10-'' m) cs concent rations, 
indicative of a non -saturable , non-receptor-mediated process. More-
over, uptake of CS was simila r in both pre-conl1uent (5 da) and in 
strati(ying (> 14 da) keratinocyte cu ltures, and in both low and high 
CaH media. Because of a high degree of non-specific cytosolic binding, 
the ex istence of a high-affinity in t race llular binding system could not 
he ascertai ned. T hese studies indicate that the highly amphipathic 
sterol metaboli te, CS, readily diffuses into the ce ll , independent of ce ll 
membrane receptors. CS, which is predominantly generated in the 
upper epidermis, may diffuse to subjacent epidermal laye rs to regulate 
sterologenesis. 
8. An In Vitro Model for Study of the Role of Lipids in Corneo-
cyte Cohesion a nd Desquamation. A. W. RANAStNGHE, P. W. 
WERTZ, I. C. MACKENZJE, D. T. DOWNING, AND J. S. STRA USS, The 
School of Dentistry and the College of Medicine, University of Iowa, 
Iowa City, l A. 
Mouse ear skin in organ culture remai ns viable and proliferates at 
rates comparable to those observed in uiuo for at least 2 weeks, during 
which time differentiation, as judged by ultrastructural features, re-
mains normal. In addition, a cohesive stratum corneum is maintained 
while loosened material accumulates on the su rface. Thus, the system 
closely approaches the in uiuo pattern of desquamation and offers a 
model system to study the role of lipids in corneocyte cohesion and 
desquamation. After 8 days of cul ture, desquamated material was 
scraped off, and the cohesive stratum corneum was freed of viable ce lls 
by t rypsinization and sonication. Lipids were extracted with chloro-
form:m ethanol nnd analyzed by quantitative thin -layer chromatogra-
phy. No differences were found between the lipids of the cohes ive 
stratum co rneum from freshly excised or cul tured skin. However, 
cholesteryl sul fate constitu ted 4-5% of the polar lipid in cohesive 
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stratum corneum but was reduced to only 0.4 % of the polar fraction in 
the desquamated material. A minor unidentified lipid underwent a 
similar Joss during desquamation, while the ceramide proportions re-
mained unchanged. The present work has a major advantage over 
previous in uiuo studies in that the sk in surface remains sterile; there-
fore, possible degradation of cholesteryl sulfate by bacte ria is not a 
factor. Furthermore, the present system permits complete extraction 
of lipids, which is not possible when intact animals are used. The 
findings of this study, which is the first to use this organ cul ture system, 
support the contention that cholesteryl sulfate serves as an in te rcellular 
cement. The model offers potential for use in studies in which factors 
affecting keratinization a re altered. 
9. Novel Regulatory Actions of la,25-Dihydroxycholecalci-
ferol on the Metabolism of Polyphosphoinositides in Murine 
Epidermal Keratinocytes. W. TANG, V. A. ZlBOH , R. R.lSSEROFF, 
AND D. T. MARTINEZ, Dept. of Dermatology, School of Medicine, 
University of California, Davis, CA 
We have previously demonstrated t hat turnover of cellular poly-
phosphoinositides (poly-Ptdlns) is associated with the onset of differ-
entiation in normal murine keratinocyte cultures. Since 
la,25dihydroxycholecalciferol (1cv,25(0HhD3 ) has been reported to 
enhance morphologic aspects of keratinocyte differentiation, we tested 
the effects of this agonist on kerat.inocyt.e metabolism of poly-Ptdlns. 
Neonatal Balb/C mouse keratinocyte cultures were ini t iated and plated 
on DMEM + 10% FCS containing ["C]myo-inositol. After 36 hours, 
when morphologic evidence of differentiation was first apparent, the 
radioactive medium was removed and replaced with DMEM + 10% 
FCS conta ining 12nM 1a,25(0 H) 2Da. At specific times after the addi-
t ion of t he la,25(0H).D3, the cul ture medium was aspirated and 
analyzed for t he distribution of the radiolabel. At six hours, there was 
a 50% increase in hydrolysis ofphosphoinositides in the 1a,25(0H).D3-
treated cells as compared to controls. Further incubat ion did not result 
in increased hydrolysis. Analysis of the medium revealed that approx-
imately 60% of the "C present was in the inositol fraction. Glycero-
phosphoinositol (GPI) and inositol phosphate (JP) accounted for the 
remainder of t he radioactivity. These results demonstrate that en-
hanced inositol hydrolysis of polyphosphoinosilides accompanies 
l a,25(0H) 2D3-induced keratinocyte differentiation. This study sug-
gests that 1a,25(0H)2D3 may have the novel effect of inducing inositol 
hydrolysis, thereby ini t ia ting keratinocyte differentiation. Thus, this 
vitamin metabolite may have additional physiologic effects within the 
skin. 
10. Effect of Histamine on Phosphorylation by Protein Kiriases 
A and C in Normal and Atopic Leukocytes. D. M. TRASK, S. C. 
CHAN, C. A. HIRSHMAN , AND J. M. HANIFIN, Depts. of Dermatology 
and Anesthesiology, Oregon Healt h Sciences University, Portland, 
OR. 
The effects of histamine on protein phosphorylation may be me-
diated by either cAMP-dependent protein kinase (PKA) or by cAMP-
independent, calcium/ phospholipid-dependent protein kinase (PKC). 
We have studied t he possibility that histam ine-desensit ization inhibits 
activation of PKC by negative regulation via increased PKA phospho-
rylation in mononuclear leukocytes (MNL) of patients with atopic 
dermatitis (AD). 
Hypaque-Ficoll separated normal or AD MNL, with or without 
histamine pretreatment (100 pM to 10 llM 37" C for 1 hour), were 
homogenized in Gey's balanced salt solution or Hank's calcium and 
magnesium -free buffer (with EGTA and Triton -X) for PKA and PKC, 
respectively. PKA and PKC activities were assayed by phosphorylation 
of histone IIA by 32P-ATP in the presence of 5 llM cAMP or of histone 
!A in t he presence of calcium and phosphotidylserine, respectively. 
Basal PKA activity in AD MNL was 12.8 ± 3.1 units (n = 8), 
significantly higher than that of normal MNL (6.4 ± 2.8 units, n = 7). 
Histamine 1 llM caused 34% increase in normal MNL PKA activity 
but not in AD MNL. At the same concentration, normal MNL PKC 
was inhibited and activation occurred only at very low (100 pM) 
histamine concentrations, yielding a mean 21 % increase. PKC in AD 
MNL was not stimulated by histamine. PKA and PKC activities in 
MNL from patients with AD are indicative of histamine desensitiza-
tion. This may also relate to the high basal level of cAMP-dependent. 
phosphorylation in AD cells. The enhanced phosphorylative activity 
appears to correlate with combined membrane receptor and cyclic 
nucleotide abnormalities observed in leukocytes of persons with atopic 
disease. 
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11. Regulation of Keratin Phosphorylation in Rabbit Corneal 
Epithelium. A. VJDRICH, K. RYAN , AND f. M. FREEDBERG, Dept. of 
Dermatology, NYU Medical Ce nte r, New York, NY. · 
In ME180 cells, a human cervical carcinoma line, keratin phospho-
rylat ion proceeds via both cycl ic AMP-dependent and -independent 
mechanisms. This dual regulation distinguishes the major ac idic kera-
tin from the predominant basic keratin and we have postulated t hat 
t hese keratins subserve different function s within the cytoskeletal 
network (Gilmarti n et al, 1983, J. Cell Bioi. , 98, 1144). If this hypothesis 
is true, such dual regulation of keratin phosphorylation should be 
operative in other epithelia. 
We have now exam ined the phosphoryla tion of epithelial keratins 
from cornea, a t issue which can be maintained in organ culture without 
a lteration of its kerat in patte rn. Agents known to increase in t racellula r 
cyclic AMP levels were tested and, after extraction, the keratins were 
resolved by SDS polyacry lamide gel electrophoresis. P hosphorylat ion 
was assessed by autoradiography. As in ME180 cells, the corneal keratin 
pattern shows one major basic and one major ac idic keratin , both being 
phosphorylated. As predicted, phosphorylation of the corneal acidic 
keratin was enhanced in the presence of cyclic AMP agonists. Two-
dimensional peptide mapping analyses of ac idic phosphokeratins from 
both ME180 cells a nd corneal epithe lium indicate that only a subset of 
t he phosphopeptides is under cyclic AMP regulation. 
These data indicate a commo n mechanism of keratin phosphoryla-
t ion, operative in normal and pathologic epithelia. 
12. Distribution of Caldesmon (a Calmodulin and Actin-Bind-
ing Protein) in Culture d Keratinocytes. JUN ADACHI*, YUKIO 
K ITANO\ NATSUKO OKADA*, J<ENJI SOBUEt, AND SHIRO KAKI -
UC Hi t, *Dept. of Dermatology and j'Dept. of Neurochem istry and 
Neuropharmacology, Institute of High Nervous Activity, Osaka Un i-
vers ity School of Medicine, Osaka, Japan. 
Caldesmon is a calmodulin-binding protein which was discovered in 
chicken gizzard smooth muscle. This protein is also ab le to bind to 
actin filaments. The binding of caldesmon to calmodulin and actin 
fi laments alte rnates depending upon the concentration of Ca2+ (flip-
flop binding). Caldesmon is composed of Mr 150K a nd 147K hetero-
dimer subunits and was demonstrated to be present in bovine aorta, 
uterus and human plate lets. Surprisingly we discovered t hat a Mr 77K 
polypeptide was a only protein in cu ltured cells which cross- reacted 
with the specific anti-ca ldesmon antibody. In t his study the distribution 
of caldesmon in t he cultured human keratinocytes was investigated by 
t he indirect immunofluorescence technique using anti-caldesmon an-
t ibody. Antiserum to chicken gizzard caldesmon was produced in rab-
bits. The anti-ca ldesmon IgG fraction was prepared from the serum by 
a mmonium sulfate precipitation followed by affin ity chromatography 
on caldesmon-Sepharose 4B. In the regular medium the keratinocyte 
s howed diffuse distribution of anti -ca ldesmon immunofluorescence in 
t he cytoplasm. In some cells, t he fluorescence was conspicuous along 
t he cellular junction and at the leading edge. When cultured in low 
Ca2+ (0.05 mM) medium , one observed more condensated fluorescence 
at the leading edge and a faint circu lar ring along the periphery of the 
cellular body. SV -40 transformed human keratinocytes bad a more 
diffuse dist ri bution. T hese findings indicated that caldesmon played a 
role in t he movement and in te rcellular connection of keratinocytes. 
The fluorescence pattern seen with anti-actin were similar to that of 
a nti-caldesmon. 
13. Induction of Heat S hock Proteins in the Cytoskeleta l Frac-
tion of H uman Epidermal Cells Following Heart Treatment. 
ELAINE K. 0RENBERG , LINDA M. DICICCO, AND ROBIN L. ANDER-
SON*, Depts. of Dermatology and *Radiology, Stanford University 
School of Medici ne and Psoriasis Resea rch Institute, Stanford, CA. 
Hyperthermia ( 44 oc, 30 min. ) clears psoriatic plaques: a single 
treatment produces reformation of the stratum granulosum indicating 
normal keratinocyte maturation. After exposure to elevated tempera-
tures (> 43°C) many mammalian cells synthesize new prote ins called 
heat shock proteins (hsp's). It is possible t hat hsp's may be implicated 
in the normalization of keratinocyte maturation seen in psoriatic 
plaques. 
Epidermal keratinocytes freshly isolated from keratatome slices of 
adult skin or newborn foreskins (HFK) and cultures of first passage 
HFK cells were heated (43 ° ± 0.1 oc, 45 min), then pulsed with 
35S-methionine (4 hrs., 37°C). Whole ce lls, t ri ton soluble and insoluble 
fraction proteins were quant itated, then cha racterized by one and two-
dimensional SDS-PAGE after Coomassie blue staining and new pro-
te ins evaluated by autoradiography. 
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Heat treatment resu lted in decreased protein synthesis. Increased 
amounts of p rotein in the 67,000 kilodalton (kD) gel band were evident 
in a ll heated fresh and cultured cells as compared to cont rols and 
associated with the cytoskeletal fraction. Additional bands at 60, 70 
and 88 kD appeared in whole cell preparations of heated cultured cells. 
Two-dimensional gels showed new prote in at a s ite where other mam-
malian 67 kD hsp's migrate. However, the increased quantities of 67 
kD may also represent the increased expression of the 67 kD keratin 
gene product-a marker of keratinocyte maturation seen in fresh 
epidermal cells but present in markedly reduced quantities in cultured 
cells. Si nce psoriatic plaques show decreased formation of 67-70 kD 
keratins it may be that heat induction of the 67 kD hsp 's , keratin or 
both are important in t he maturation process of epidermal cells in 
psoriasis. 
14. Human Epidermis and Cultured Human Keratinocytes Syn-
thesize a 70 KD Heat Shock Protein in Response to Temper-
ature E levation to 42° . JOSEPH MCGUIRE AND LUANN LIGHT-
FOOT, Dept. of Dermatology, Yale Un ivers ity School of Medicine, 
New Haven, CT. 
Temperature elevation induces the selective synthesis of heat shock 
proteins (HSP) in bacteria, yeast, Drosophila, and mammals. Because 
the epidermis is the only huma n organ regularly exposed to 42", we 
examined the synthesis of new peptides by cultivated keratinocytes 
and newborn sk in organ cultures maintained at th is temperature. 
Synthesis was measured by t he incorporation of 35S-methionine into 
proteins that were subjected to electrophoresis on 12.5% polyacryl-
amide gels which were then autoradiographed. 
We found t hat cult ivated human keratinocytes synthesize a 70 KD 
peptide (HSP 70) after exposure to 42° for 1 hour. The synthesis of 
this peptide decreased 4 hours after the cultures are returned to 37o. 
The synthesis of the 70 KD peptide is not reduced by either indomet.h-
ocin or eicosatetraynoic acid, compounds that interfere with arachi -
don ic ac id oxidation or by fluocinolone acetonide. Both actinomycin D 
and cycloheximide prevent the synthesis of HSP-70 in keratinocyte 
cultures exposed to 42 °. 
HSP 70 is nearly isomobile wit h a 69 KD keratin found in differen-
tiated keratinocytes. To establish the re lationship between HSP 70 
and the 69 KD keratin, the 70 KD HSP was transblotted to ni trocel-
lulose paper and found not to be immunoreactive with antibody to the 
69 KD keratin . 
Neonatal foresk in placed at 42 ° synthesizes HSP 70. Although other 
organs synthesize a variety of HSP's, epidermis and HFEC synthesize 
predominantly HSP 70. 
15. Effects of Retinoids on the Cyclic AMP System of Pig Skin 
Epidermis. AKIRA 0HKAWARA, NORITAI\A 0HKUMA, AND HAJIME 
h ZUKA, Dept. of Dermatology, Asahikawa Medical College, Asahi-
kawa, Japan. 
Although retinoids reveal various biological and biochemical activi-
t ies on epidermal keratinocyt.es, t heir effect on epidermal cyclic AMP 
system has been less well characterized. In order to elucidate the 
relation between them, in vitro pig skin s lice system was employed. Pig 
skin also was obtained by use of a Castroviejo keratome set at 0.2 mm. 
The slice was cut in to 5 x 5 mm squares, a nd they were floated in 
RPM! 1640 medium with various retinoids. They were incubated at 
37oC in an atmosphere of 5% C02 in air. After an appropriate time, 
skin squares were treated with epinephrine for cycl ic AMP accumula-
tions. During the long term (6-24 h) incubation in vitro, control-skin 
gradually lost its sensitivity to epinephrine. T he addition of Ro 10-
1670, an active derivative of Ro 10-9359 (etretinate) resulted in rather 
increased beta-adrenergic adenylate cyclase response of epidermis. The 
effect was observed at. 1 11M concentration and the maximal effect was 
obse rved at 10 11M. There was no significant difference in phosphodi-
esterase activities between control and retinoid-treated skin. The effect 
was also observed by the addition of all-trans-retinoic acid, retinol, and 
Ro 10-9359; the latter two compounds revealed much less effects. It 
has been known that glucocorticoids and colchicine have similar aug-
mentation effects on t he beta-adrenergic response of epiderm is. The 
addition of combinations of drugs (Ro 10-1670 & hydrocortisone, Ro 
10-1670 & colchicine) resulted in the more marked (addit ive or syner-
gistic) effects than the single addition of each chemical. Our data 
indicate that the epidermal beta-adrenergic adenylate cyclase response 
is modulated by retinoids probably in an independent mechanism 
stimulated by glucocorticoids or colchic ine. 
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1. Addi t ive Effects of Ultrav iole t B and Coal T a r on Cuta neous 
Carcinogen Metabolism . HASAN MUK HTAR, PETER M. MATGOU R· 
ANIS, BENJAM IN J. DELTITO, JR., MUKUL DAS, AND DAVID R. 
BICKERS, Depts. of Dermatology, Case Western Reserve University 
and VA Medical Center, Cleveland, OH . 
T he Goeckerman regimen is widely used for t he t reatment of human 
psoriasis. T his moda li ty consists of ul t raviolet B (UVB) radiation a nd 
crude coal tar (CCT) both of which are known to be carcinogenic fo r 
the skin of experimental animals and humans. CCT is rich in polyaro-
matic hydrocarbons (PAHs) whose cancer-causing effects a re thought 
t.o he related to t heir metabolic biotransformation into highly reactive 
species which bind to DNA. T his metabolic biotransformation is carried 
out by the cytochrome P-450-dependent monooxygenase commonly 
known as aryl hydrocarbon hydroxylase (AAH). The extent of induci-
bi lity of AHH in target t issue appears to correlate wit h tumor risk. In 
this study we exami ned the effect of UVB alone, CCT alone and t he 
combination of UVB and CCT on the inducibility of AHH and other 
monooxygenases such as 7-ethoxycoumarin 0-de-ethylase (ECD) and 
ethoxyresoru!in 0-de-ethylase (ERF) activit ies in the skin of neonata l 
rodents. Exposure of t he animals to UVB (100- 1500 mJ /cm2 ) alone 
resulted in a dose-dependent increase (up to 230%) in cutaneous AHH , 
ECD and ERF activ it ies. A single topical application of CCT (10 ml/ 
kg) 24 hours before sacrifice resu lted in significant induction (420-
1160%) of AHH, ECD and E RF activit ies. Treatment of animals wit h 
CCT followed by UVB resul ted in addit ive and/or synergistic effects 
on these enzymes in t he skin . However, exposure of an imals to UVB 
prior to CCT application had effects simi lar to that of CCT alone. The 
differential responses in AHH activity were found to parallel t he 
capacity of skin enzymes to en hance binding of 3H -benzo(a)pyrene to 
DNA. These studies indicate that sk in exposure to t he components of 
the Goeckerman regimen in neonatal rodents may have an addi t ive 
effect on enhancing enzymatic activity that is crit ical to t he init iation 
of a neoplastic response. 
2 . Di fferential Alteration of Ben zo(a )pyrene Met abolis m in 
Skin and L iver by Hexachloroben zene. H. F. MERK, K. BOLSEN, 
C. KUGLER, AND G. GOERZ, Depts. of Dermatology, University of 
Cologne and University of Duesseldorf, F.R.G. 
Init iation of carcinogenesis in skin and other organs by polycyclic 
hydroca rbons- such as benzo(a)pyrene (BP) - results predominant ly 
from the cytochrome P -450 (P-450)-dependent formation of highly 
reactive metaboli tes. Foreign chemicals-such as the porphyrinogenic 
fungic ide hexachlorobenzene (HCB)-may influence significant ly the 
metabolism of polycyc lic hydrocarbons by altering the relative propor-
tion and total concentration of various P-450 isoenzymes in microsomes 
of the ski n and other organs. Human adipose t issue contains up to 106 
± 70 ng HCB/g ad ipose t issue (Williams et al. , J Toxicol Environ Hlth 
J 3: 19, 1984) . T here fore in the present study the effects of orally applied 
HCB on BP-metabolism in the skin and the liver were investigated. 
Female Wistar rats were fed a HCB-conta ining diet (0.05 %). After 
ten days P -450 content, P-450 dependent 7-ethoxycoumarin 0 -deeth-
ylase activity and aryl hydrocarbon hydroxylase activity in live r and 
sk in and after sixty days t he porphyrin , o-aminolevuli nic acid a nd 
porphobilinogen contents in the urine were markedly enhanced. 
T he microsomal dependent BP-metabolism was determined using a 
high pressure liquid chromatography equipment as recently described 
(Bicke rs et a!. , J Invest Dermatol 83:51, 1984). T he metabolism of BP 
was en hanced markedly in the sk in and the live r. However, in the skin 
the formation of the precarcinogen BP 7,8 diol was enhanced threefold 
whereas in the liver there was an enhancement not only at the BP 7,8 
diol but also a marked enhancement of the phenolic metabolites and a 
dec rease of BP 9,10 cl io! formation a fte r HCB feeding. 
3 . Evaluations of Sensit ivity and Specificity of IgA Class An-
t ie ndomysial Antibodies for Dermatitis Herpe tiformis . ERN ST 
H. BEUTNER, TADEUSZ P. CHORZELSKI *, VJJ AY KU MAR, AN D SUSAN 
K RAS NY, Depts. of Microbiology and Dermatology, SUNY at Buffalo 
School of Medici ne, Buffalo, NY, and *Dept. of Dermatology, War-
saw Medical School, Warsaw, Poland. 
Recent repo rts on the specificity of an t iendomysial ant ibodies 
(AEmA) for dermatitis, herpetiformis (DH) and celiac disease (Ann . 
N.Y. Acad. Sci. , 420, 325, 1984; Br. J. Dermatol. 110, 395, 1984) merit 
double b lind evaluations. Four studies were organized for tests of coded 
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sera using monkey esophagus sections for indi rect immunoOuorescent 
tests fo r the lgA class AE mA reactions with reticular structures of t he 
smooth muscle fibers. T he four studies were organized by S. Katz of 
the NIH in Bethesda, J . Leonard of St. Mary's in London, S. Bean of 
the Diagnostic Clinic of Houston and M. Meurer of the U niversity of 
Munich. T he sensit ivity of the tests fo r DH patients not on gluten-free 
diets in t hese double blind studies was (no. pos.fno. DH) 17/33, 8/11, 
3/4 and 4/4, i.e. a sensit ivity of 61 % for all. T his does not differ 
significant ly from the sensitivi ty of 75/104 or 72% reported previously. 
All DH and celiac disease cases cont rolled by gluten-free diets (2, 11, 2 
& 0 in these four studies) were negative for AEmA. All non-DH cases 
examined (30, 15, 45 & 4 in these four studies) were also negative for 
AEmA. This included 5 cases with linear lgA deposits in the skin from 
the N IH but no active untreated celiac disease cases. (Ot her studies 
indicate t hat celiac disease and DH have similar AEmA frequencies). 
These find ings indicate that tests for IgA class AEmA have a sensit ivity 
for DH of about 66% and a specificity of 100% exclusive of celiac 
disease. 
4 . Granula r IgA Is Decreased or Absent in Never Involved Skin 
in Dermatit is Herpetiformis. J . J . ZO NE, L. A. CARIOTO, B. A. 
LASALLE, AND M. J . P ETERSEN, Division of Dermatology, Univers ity 
of Utah School of Medicine, Salt Lake City, UT . 
Dermatitis herpetiformis (DH) has been said to be characte rized by 
granular IgA in de rmal papillae of "uninvolved" skin, implying that 
IgA is equally distributed in skin independent of previous or current 
lesions. We have hypothesized that granular lgA deposition is more 
intense at regional sites where lesions occur. 
We obtained punch biopsies from 20 patients wi t h DH. One specimen 
was taken 1 em from an active lesion and a 2nd from an area where 
the subject denied ever having a lesion. lgA was quant ified without 
knowledge of biopsy site, using semi-quant itative immunoOuorescent 
evaluation (0-3+ ) and compute rized photometric analysis of the inten-
sity of fluorescence in t he basement membrane zone (BMZ). Comput-
erized Ouorescence (CF) correlated well wit h rout ine studies (r = .79). 
All 20 specimens from perilesional skin revealed granula r lgA dep-
osit ion (x = 1.93 .75) but only 4/20 from never involved skin were 
positive (x = 0.25 .55). CF was greater in peri lesional skin (.522 .389 
volts) than never involved skin (- .002 .12 volts) (p < .001). lgA was 
absent in never involved skin of 5/5 unt reated patients and in 7/7 
addit ional patients adhering to a strict gluten-free diet. 
We conclude that: 1) IgA is not equally distributed in uninvolved 
skin , 2) clinical misdiagnosis is likely to occur with random biopsy, 3) 
the relative intensity of fluorescence at the BMZ may be quant ified 
using computeri zed analys is. Results from earlier studies of "unin-
volved skin" in DH may be confounded by actually evaluating residual 
lgA in previously involved sites. 
5 . Cha r acte rization of the Circulating and Secretory Immune 
Response to Gliadin in P a tients with Dermatitis Herpetifor-
mis (DH) . R. P. HALL AN D G. WALDBA UER, Dept. of Dermatology, 
Duke University , Durham, NC. 
We have previously demonstrated that lgA in t he skin of patients 
wit h DH is IgA., suggesting it may not be primarily t he result of a 
mucosal immune response. In order to characte rize the mucosal im-
mune response we have analyzed sera from 34 patients with DH , 11 
patients wi th linear IgA disease, 10 HLA 8 8, and 15 non-HLA selected 
normal subjects fo r ant i-gliadin (gli) ant ibodies using immunoglobulin 
(lg) class specific ELISAs and have determined the lgA subclass 
composit ion of the ant i-gli response. 12 of 34 (35%) DH patients had 
lgA anti -gli (2-164 p.g lgA/ ml ; N1 ~ 1.0 p.g IgA/ml). 3 of 33 (9%) DH 
patients had lgG -ant i-gli (5.4- 20 p.g lgG/ml), all of whom also had lgA-
ant i-gli . None of the linear lgA patients or HLA B8 normals had lgA 
or IgG ant i-gli . 4 of 28 (14%) DH patients had lgM ant i-gli, 2 of whom 
had IgG or IgA anti -gli. IgA-ant i-gli isolated form 8 DH sera using gli -
coupled Sepharose 4B was analyzed fo r IgA subclass composit ion by 
ELISA us ing monoclonal ant ibodies against lgA 1 and lgA2• 46- 87% (mean 68%) of the IgA-ant i-gli was l gA1 while 13-54% (mean 32%) 
was lgA2 • This was significant ly di fferent from serum lgA subclass 
composit ion (mean lgA, = 85%, lgA2 = 15%; p = .02). Saliva from 20 
DH patients and 7 normal subjects was also tested for ant i-gli ant ibod-
ies. Saliva from DH patients contained a mean concentration of 19.3 
p.g/ml of lgA and 1.93 mg/ml of total protein (ni:IgA = 19.9 p.gfml; 
protein = 1.72 mg/ml) . IgA, IgG, or lgM ant i-gli ant ibodies, however 
were not detected in the sa liva. Thus mucosal exposure to gli in most 
DH patients does not result in a salivary or serum ant ibody response. 
35% of DH patients however do develop in the serum a predominantly 
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lgA anti -gli response wit h both IgA , a nd lgA 2, which suggests a mucosal 
origin , a nd is different from t he lgA subclass composition of DH skin . 
6. Modification of Crithidia Immunofluorescence Staining and 
Its Correlation with Farr Assay Technique. TABITHA HENDER-
SON, THOMAS MEDSGER, RICHARD D. SO NTHEIMER, AND J . S. 
DENG, Dept. of Dermatology and Division of Rheumatology, Univer-
sity of Pittsburgh, Pittsburgh, PA, and Dept. of Dermatology, Uni-
versity of Texas Health Science Ce nte r of Dallas, Dallas, TX. 
Previously we have demonstrated t hat certain anti -histone ant ibod-
ies can bind to Crithid ia kinetoplast. This indicated that Crit hidia 
kinetoplast staining is not specific for ant i-DNA ant ibodies. In a n 
attempt to improve the specificity of t his test we attempted modifica-
t ion by hydrochloric acid extraction. HCl acid-extracted Cri thidia 
s hould therefore give positive staining wi th anti-DNA antibodies only. 
We screened sera of212 SLE patients, 15 PSS patients, 25 RA patients, 
20 DLE patients, 20 drug-induced LE and 4 Sjogrens patients. 51 of 
t hese sera gave positive kinetoplast staining and 31 of these 51 re-
mained positive when tested with t he HCl acid extraction method. All 
of the latte r sera were obtained from patients with SLE. Attempts were 
then made to correlate our Crithidia results with the Farr assay. 36 of 
the 51 positive Crithidia samples were tested. 22 of the 36 gave positive 
results by the HC l ac id-extracted Crithidia method and 18 of the 22 
were positive by the Farr assay. 4 sera were negative by t he Farr 
technique. 14 of these 36 samples were negative on HCl acid-extracted 
Crithidia smears and none of these were positive on the Farr assay. 
This indicates a strong correlation between positive Farr assay and 
positive HCl acid-extracted Cri thidia results. However, the finding of 
4 positive on HCl ac id-extracted Cri thidia smears but negative by Farr 
assay suggests that yet another antibody can bind to HCl acid-extracted 
Crithidia smears. This again demonstrates the complexity of macro-
molecules present in the Crithidia kinetoplast and/or the heterogeneity 
of ant ibodies in patients wit h SLE. 
7. Subacute Cutaneous Lupus Erythematosus (SCLE) in Multi-
ple Members of a Family with C2 Deficiency. S. J. HoDGE*, J. 
P. CALLEN*, K. B. KULICKi" , G. STELZER*, J . J . BUCHINO*, P. 
COTTER*, C. MACDONALD!", AND D. CROWE*, *University of Louis-
ville School of Medicine, Louisville, KY, and tState Un iversity of 
New York at Buffalo, Buffalo, NY. 
Deficiency of the second component of complement (C2d) has been 
associated with systemic lupus- like syndromes. Immunogenetic studies 
have shown a close linkage of the C2d and HLA -DR2. Anti-Ro a nti-
bodies are present in 75% of the C2d patients with an SLE-like disease. 
Three members of one family (2 fem ales, 1 male) developed lesions of 
papulosquamous SCLE and photosensitivity along with mild systemic 
disease. Six fami ly members were examined for ANA (mouse liver), 
precipitating antibodies, HLA type, and full complement component 
analys is. 
HLA 
Age/Sex SCLE A B DR C2 ANA An t i-Ro 
Mother 61/F 2, 25 14, 18 l , 2 12 1:20 
S ib. #1 31/F + 25, 26 18, - 2,- None 1:20 
S ib. #2 30/F + 25,- 18, - 2,- None 1:20 + 
Sib. #3 29/M 25,- 18, - 2, - None 1:20 
S ib. #4 26/M + 25, - 18,- 2,- None + 
S ib. #5 23/M 2, - 14, 60 1, 3 13 
All fami ly members were C2 deficient ( 4 homozygotes, 2 heterozy-
gotes). There appea red to be a strong, but not complete lin kage to 
HLA-DR2, but the serologic reactivity to Ro and ANA did not follow 
a pattern suggesting linkage to HLA, C2 or clinical disease. All three 
patients with clinical disease have homozygous C2d. However, one 
fam ily member with homozygous C2d is clinically hea lthy, despite a 
positive ANA. Study of t his family has reconfirmed a close linkage of 
t he C2 gene with HLA-A25, B18, DR2 , but a lack of linkage of serologic 
markers with these loci . 
8 . Electron Microscopic and Immunohistologic Assessment of 
l sotretinoin Therapy in Cutaneous Lupus Erythematosus. 
RICHARD C. NEWTON, JOSEP H L. JORIZZO, ALVIN R. SO LOM ON, 
RAMON SANCHEZ, JOHN D. BELL, AND TITO CAVALLO, Dept. of 
Dermatology, Un iversity of Texas Medical Branch, Galveston, TX. 
Nine of 10 patients with chronic (CCLE) or subacute (SCLE) cuta-
neous lupus erythematosus completed 16 weeks of oral isotretinoin 
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therapy (80 mg/ day) . At baseline the following test results were ob-
tained: B cell counts in peripheral blood (PB) (19.7 ± 1.5; normal 5-
15%); OKT4 (T helper subset)/OKT8 (T suppressor/cytotoxic subset) 
(2.3 ± 0.2; normal ratio 1.5-2.5); routine histology (diagnostic for CCLE 
or SCLE); immunofluorescence microscopy (IMF) (immunoreactant 
deposition in the BMZ-9/10 patients); electron microscopy (EM) (vary-
mg degrees of basal ce ll destruction, loss of hemidesmosomes tono-
filament disintegration -10/ 10 patients); immunoperoxidase asse~sment 
ofT-cell subsets (OKT3, T4, T8) [most dermal inflammatory cells 
were OKT3 (PanT) positive with a 3/2 ratio of OKT4/ 0KT8]. 
One patient was lost to followup whi le 9/9 patients noted an excellent 
clinical response without side effects which effected t herapy . Repeat 
testmg at 16 weeks revealed: no sign ificant change in PB T-cell subsets 
or B cells; resolving routine histopathology with scarring; negative 
IMF; normalizatiOn of the epidermis on EM: and reduction of all 
T-cells near t he BMZ without change in OKT4/ 0KT8 ratio. Isotreti -
noin, a clinically effective short term therapy, emeliorated all assessed 
pathologic aspects in the 9 CCLE and SCLE patients tested. The 
primary mechanism of action remains unestablished. 
9. T Cell Profiles in Vitiligo. P. E. GRIMES, M. GHONEUM, C. 
PAYNE, A. P. KELLEY, AND L. J. ALFRED, Division of Dermatology 
and Dept. of Pathology, King-Drew Medical Center Los Angeles 
CA. ' ' 
The purpose of this study was to assess T cell profiles in a random 
group of 10 un treated viti ligo patients and 10 matched healthy controls. 
The complement mediated cytotoxicity assay was used to determine 
t he percentage of total T, helper and suppressor cells using OKT3, 
OKT4 and OKT8 monoclonal antibodies (MAb). In brief, peripheral 
b.lood lymphocytes (PBL) were prepared by flcoll-hypaque centrifuga-
tion. 5 1'1 of MAb were added to a 50 1'1 suspension of 1 x 106 PBL and 
incubated for 10 min. The cells were washed and 100 JJ.l of fresh rabbit 
complement was added for 45 min at 37"C., followed by addition of 100 
JJ.l of trypan blue for 5 min at room temperature. Dead OKT+ cells 
were enumerated by 0.2 % t rypa n blue dye exclusion. 5 (50%) patients 
had abnormalit ies in their T cell profiles. T he mean percentages of 
OKT4 and OKT8 cells were 28 ± 6, 27 ± 6 respectively for this group 
w1th an OKT4, OKT8 ratiO of 1. However, the remaining patients had 
only a slight decrease in OKT4 cells of 53 ± 8 and OKT8 of 23 ± 2 
with ratios of 2. This data was compared with results from controls 
with OKT4, OKT8 percentages of 60 ± 3, 33 ± 4 respect ively with 
ratiOs of 2 (p < 0.01) . Results were similar using the immunofl uores-
cence assay. Of the 5 patients with abnormal T cell profiles 20% had 
associated auto immune diseases and 40% had autoantibodi~s present. 
The helper .cell defect observed in these patients tends to support an 
1mmunolog1c pathogenesis of vitiligo. 
10. On the Subject of Serum Antibodies to Melanocytes in 
Vitiligo. GISELA E. MOELLMANN , POLIN A KRASS, RUTH HALABAN, 
ELIZABETH KUKLINSKA, AND AARON B. LERNER, Dept. of Derma-
tology, Yale University School of Medicine, New Haven, CT . 
. He~a~sorption techniques were used to test sera from 71 patients 
w1t h Vitlhgo and 25 healthy control individuals fo r the presence of lgG 
d1rected agamst normal human melanocytes in vitro. Melanocytes 
cultured from the foreskins of newborns were used as target cells. In 
general, patients with extensive vitiligo had significantly higher titers 
of ~ntl -me lanocyte antibodies thari did healt hy control individuals. 
Pat1ents who failed to respond to PUVA treatment had higher t iters 
than t hose who repigmented. In the latte r the response to t reatment 
was associated with a drop in antibody t iter. The reactivity of the sera 
was not uniform: sera reacted selectively toward melanocytes from 
d1fferent fores~ins~ and 50% of the sera that reacted with melanocytes 
reacted also w1th hbroblasts derived from the same foreskin. Further-
more, the percentage of cultured fibroblasts that bound autolouous 
anti body ~oubled ~hen the cells were exposed to TPA, the phorbbol-
ester t hat IS essent1al to the growth of normal human melanocytes in 
v1.tro. A serum with an unusually high anti-melanocyte IgG binding 
titer was used m pilot unmunocytochemical studies to localize sites in 
skin biopsy specimens. So far two sites, both in tracellular, have shown 
heavy labelling: 1) some melanosomes in melanocytes and keratino-
cytes; and 2) the contents of the endoplasmic reticulum and nuclear 
envelope in some basal keratinocytes. 
These fi ndings indicate that serum antibodies from patients with 
active vitiligo also recognize antigenic determinants on cells other than 
melanocytes; that melanocytes from different donors are not equal in 
their capacity to bind antibodies; that the expression of cell -surface 
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ant ige n may be modulated by growth facto rs; and t ha t ant ibody binds 
to in t race llula r as well as surface sites. 
11. Eccrine Gland Differentiation of a Pluripotent Hair Follic-
ula r Tumor in Nude Mice. T AMOTSU KANZAKI, HIKARU ETO, 
AND SBI GEO NISHIYAMA , Dept . of Dermatology, Kitasato University 
School of Medicine, Sagamihara, J apan. 
Al though a pluripotent tumor is well known to different iate toward 
mult iple organs, studies in t his pluripotence is ve ry scanty. We suc-
cessfully made an eccrine gland tumor from a hair follicle tumor in 
vivo. We investigated this in vivo and in vitro t ransdifferent iation light 
a nd electron microscopica lly and immunohistochemically. 
A trichilemmoma cell line, established in 1979 (Ca ncer Res. 1981), 
showed a hair follicula r different iation in 1981 in less t han 70 passages 
(Devel. Bioi. 1983). T hese cells started showing an eccrine gland 
di fferent iation in vitro in 1982 in more than 70 passages (J . Invest. 
De rm . 1983). When tumors were made in nude mice, the histology was 
adenoid. E lectron microscopica lly, tumors were those of eccrine gland, 
i.e., ce lls made ducta l structures with short microvilli and t ight junc-
t ions. Secretory vesicles were present at luminal sides in cytoplasm. 
Cells produced basa l lamina wi th half- desmosomes and anchoring 
!ibrilles. Retrospective ly, t he original tumor and tumors made in nude 
mice in the ea rly stage were carefully re-examined and revealed to be 
solid with t ri chilemmal structures without any evidence of ecc rine 
gland diffe rentiation. Carcinoembryonic ant igen was negative in these 
tumors in the past a nd present. Monoclonal ant ibodies to eccrine glands 
were obta ined from this ce ll line in the stage of hair fo llicula r differ-
ent iation used as an immunogen (J. Invest. Derm . 1983) . These ant i-
bodies strongly reacted wit h t he or iginal t umor as well as tumors in 
nude mice at present. 
T hese resul ts clearly demonstrated t hat a pluripotent epidermal 
appendage tumo r was able to different iate toward a diffe rent organ in 
vivo as we ll as in. vitro, and suggest that a ce ll contains the pluripotence 
from the begin ning with or wi thout a phenotypical expression. 
12. A Mouse Model for Androchronoge netic Alopecia. J . R. 
MATIAS, L. MATIAS, V. MALLOY , AND N. 0RENTREICH, Dept. of 
De rmatology , NYU Medical Ce nte r and The Animal Sc iences Lab-
oratory, Orent reich Foundation, New York, NY. 
The development of a convenient animal model is essentia l to further 
researc h on the facto rs influencing androchronogenetic a lopecia (AGA). 
By selective breeding and rout ine testing for androgen-mediated cuta-
neous responses, we have developed a subst rain of the B6CBA mouse 
which expresses AGA when t reated exogenously with testos te rone (T). 
Although sponta neous AGA in this model is rare (<l %), a lopecia in 
both sexes was induced either by s.c. T injections (0.1- 1.0 mg/day), by 
feeding a diet of 0.1 % methyl-T or by topical application of 5% 
T-prop ionate. Alopec ia begins as a decrease in hair density a long the 
do rsa l neck region after 1 mont h of da ily T injecti ons (1 mg/day) . A 
bald a rea measuring approximately 1 cm2 usually forms a fte r 2 months 
and progresses poste riorl y to a maximum of 7 cm2 afte r 4 months of 
therapy. T he rate ofT -induced alopecia occurred faste r in older mice 
(7- 12 months) compa red to younger mice (1- 3 months) . Alopecia also 
progressed faster in AGA mice treated wi th dihydrotestosterone. The 
topical applica tion of 5% cyproterone acetate completely prevented the 
effect of T. Oral ad ministration of minoxidil , a direct -actin g peripheral 
vasod ilato r, inhibited the onset of alopecia and caused regrowth of hair 
in bald mice. T hese studies indicate that t he AGA mouse can be used 
as a model to examine the mechanisms influencing hair loss, and serve 
as a tool for the development of novel t herapeut ic methods. 
13 . E ffects of Promoting and Non-promoting H y pe rplasiogens 
on E pithelial Label-Retaining Ce lls . I. C. MACKENZI E, J. A. 
McCuTC II EON, AND J. R. BICKEN BACH, Dows Insti tute, The Uni -
ve rs ity of Iowa, Iowa City, !A. 
A subpopulation of epithelial ce lls which can be marked by its 
retent ion of a tri t iated thymidine (3HTdR) label may fun ction as 
epithelia l stem ce lls (Bickenbach, J. , J Dent Res 60:1616, 1981) and 
t hus form t.he ta rget ce lls for neoplastic transformation. T o examine 
the effects of hyperplasia on such label-reta ining ce lls (LRCs), groups 
of C3 H mice received 1 I' Ci/gm body wt 3 HT dR at 7:00 am and 7:00 
pm on days 10 and 11 following birth. Thirty days late r t he ears were 
pain ted for 3 days wit h va rious concent rations (in acetone) of a) the 
promoting agent 12-0-tetradecanoyl-13-phorbol acetate (TP A) or b) 
other non- or wea kly-promoting hyperp las iogens including mezerein , 
4-0 methyl T PA, RPA and hexadecane. One day late r t reated and 
co nt rol mice rece ived Vinblastine (2 mg/Kg body wt) to a rrest cells in 
metaphase and, 4 Ins late r, t issues processed for autoradiography. 
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Treated t issues were hyperplastic and showed a 2-6 fold increase in 
ce ll proliferation. Basa l epidermal cells retaining 3HTdR label were 
present in a ll specimens. Irrespective of the degree of hyperplasia 
induced, TPA treated tissues differed from other t issues in that: a ) the 
number of basal LRCs per uni t epi thelia l length was increased, and b) 
the number of LRCs in metaphase was 4- 5 fold higher. If LRCs 
correspond to stem cells, hyperplasia caused by increased stem ce ll 
division would be expected to increase the number of both LRCs and 
LRCs in mitosis. Thus, by these crite ria , TPA appeared to induce 
hyperplasia by an increased stem cell divis ion, while RPA and other 
hyperplasiogens induced hyperplas ia by increased augmentat ion clivi· 
sian. 
14. Cultured Human Epidermal Keratinocytes from Patients 
with Ichthyosis Vulgaris Are Phenotypically Abnormal. 
PHILIP FLECKMAN , VIRGINIA P . SYBEHT, BEVERLY A. DALE, AND 
KAHE N A. H OLBROOK , Depts. of Medicine (Dermatology), Pediatrics, 
Periodontics, and Biological Structure, University of Washington 
and COH Medical Center, Seattle, WA. 
Ichthyosis vulgaris (IV) is an autosomal dominant disorder in which 
keratohyalin granules (KHG) and fil aggrin are reduced or gone in the 
epidermis of affected family members. The phenotype has not been 
demonstrated in cultured epidermal keratinocytes. Morphological, im· 
munochemical and biochemical markers of epidermal differentiation 
were studied in keratinocytes from the clinically affected and unaf· 
fected skin of four related obligate gene carriers of IV and from a 
normal adult control. Kerat inocytes were obta ined by suction blister 
and cul tured by the method of Rheinwald and Green. The ce lls from 
affected members formed t hickened layers of heaped-up, scaly cells 
that fa iled to reac t wit h monoclonal ant ibody (AKH1) to filaggrin and 
KH G. In cont rast, t he unaffected gene carrier showed a small granular 
pattern of !luorescence and normal cells conta ined la rge immunoreac-
tive granules. EM confirmed t he absence of KH G in affected members 
and the presence of small or la rge KH G in una ffected and normal 
individuals, respectively. Profilaggrin was absent from immunoblots of 
epidermal extracts of the affected cells and reduced in the cells from 
the una ffected obligate gene carrier. No differences in keratins were 
observed among the cul tured cells . 
We conclude that cultured keratinocytes from patients with IV can 
maintain major structural and biochemical phenotypic characteristics 
of t he disease. Such a n in vitro system offers opportunity for study of 
t he gene. defect and for testing the efficacy of therapeutic agents. 
15. Detection of Heterozygotes of X-Linked Ichthy.osis by 
Measuring Steroid Sulfatase Activity of Lymphocytes-
Mode of Inheritance in Three Families. MASAKI OKANO -AN D 
YU KI O K ITANO, Dept. of Dermato logy, Osaka U niversity, Osaka, 
J apan. 
Recessive X- linked ichthyosis is a metabolic disease in which steroid 
sulfatase is deficient. The steroid sulfatase locus is located on the short 
a rm of X chromosome a nd is not subject to X chromosome inactivation. 
Ste roid sulfatase activity is lower in male than in female, and in 
heterozygote t he act ivity is expected to be lower than normal female. 
This study was done to investigate the usefulness of determina tion of 
ste roid sulfatase activity of peripheral blood lymphocytes for the detec-
t ion of a carrier and to delineate t he inherita nce in t he family. Ste roid 
sulfatase activity was assayed in lymphocytes from 10 ml of heparinized 
blood obtained from all ava ilable members of three families in which 
X- linked ichthyosis had frequently developed using dehydroepianclros-
te ronesulfate as a substrate wi th a modified method of Epstein et al. 
Lymphocytes of all the patients lacked steroid sulfatase activity and 
those from the carriers showed s ignifica ntly lower activity of t he 
enzyme (72.9- 103.1 pmol/ mg protein / h), while those of all the other 
normal members examined had normal male (123.9 ± 18.8 pmol / mg 
protein / h. n = 13) or female activity (187.8 ± 21.0 pmol/ mg protein / h, 
n = 17). In addition, three unmarried females in the families were 
shown to be carriers of the disease in view of their lower female enzymic 
level. We conclude tha t the detection of a carrier of X-linked ichthyos is 
is possible by measuring ste roid sulfatase activity of lymphocytes which 
are obta ined most eas ily. 
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1. Ox ygen Inte rmediates Are Involved in Contact Photose nsi-
tization, but Not in Ordinary Contact Sens itization to TCSA. 
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YOSH IKI MIYACHI , SADAO IMAM URA, YUKIE NIWA , YOSH IKI TOK-
URA AND MASA!-IIRO TAK IGAWA, Dept. of Dermatology, Facu lty of 
Medicine, Kyoto University, Kyoto, Niwa Insti tute fo r Immunology, 
Kochi , and Dept. of Dermatology, Hamamatsu University School of 
Medicine, Hamamatsu, J apan. 
We have postulated that at least two di ffere nt subsets of antigen-
reactive T cells , one mediating contact photosensit ivity (CPS) and the 
other mediating ordina ry contact sensitivity (CS) develop in photosen-
sitized mice. This suggests that both photoactivated T CSA- and ordi -
nary T CSA-skin conjugates are formed after epicutaneous paint ing of 
T CSA and black light irradiation indicating the discriminative sensi-
tization process between CPS and CS. In t he present study, we inves-
t igated the participation of oxygen intermediates (Ols) in the photo-
sensitization process to T CSA by scavenging Ol s using long acting 
liposomal superox ide dismutase (L-SOD) asking if t he photodynamic 
action, i. e., the oxygen-dependent action of light, plays an important 
role in cutaneous photosensit ization using our mouse model. Mice were 
t reated wi th L-SOD before photosensit ization and/or photoelicitation. 
CPS to T CSA was significantly suppressed by L-SOD treatment. Free 
SOD or empty liposomes did not have this effect. Adoptive t ransfer 
study and cyclophosphamide pretreatment experiment indicated that 
this suppression was not. mediated by suppressor ce lls. L-SOD t reat-
ment induced the suppression of CPS to T CSA, but not CS to T CSA 
or DNFB, suggesting that the production of photoallergen is more 
cri t ically dependent on t he presence of Ois tha n that of ordmary 
contact a llergen. In addition to a free radical mechanism, we would like 
to propose another possible mechanism in which Ols are produced by 
light absorption in the presence or oxygen and react wi th the biological 
substrate to form stable photoproducts inducing photosensit ization. 
2. Passive Transfer of Photosensitivity by Intradermal Injec-
tion of Huma n Vesiculobullous Lupus Erythematosus Serum 
and Ultraviolet Irradiation in Guinea Pig. DAVIDE IACOBELLI, 
LUCA BIAN CHI TORU F UKAYA , AND KEN HASHIMOTO , Dept. of 
Dermatology, Wayne State University, Detroit, MI , and VA Medica l 
Cente r, Allen Park, MI. 
We studied the effect of in t radermal injections of vesiculobullous 
lupus erythematosus (VLE) serum followed by ult raviolet B (UVB) 
irradiat ions in strain 2 gu inea pig (GP). Two patients presented wi th 
vesiculobullous les ions mostly on sun-exposed areas. The diagnosis of 
the VLE was made according to the ARA criteria and confirmed by 
dermatit is herpetiformis- like histology, direct immunofluorescence (IF) 
consistent with derma-epidermal junction deposits of IgG, lgA, lgM 
and C3 , high ANA titers and immunoelectronmicroscopy showing im-
mune complex deposits below t he lamina densa. 0.1 cc of each patient 's 
serum was injected in t radermally in four different areas of the G P 
back. Injections were repeated three t imes, once every 48 h. Two of the 
injected areas were irradiated with 80 mJ /cm2 (1 minimal erythema 
dose) of UVB, >- 310 soon afte r. 96 h afte r the combined (injection and 
UVB) procedures erythema and crusting were seen in the areas so 
t reated, whereas the areas t hat received only serum injections showed 
slight redness and desquamation. The areas irradiated alone showed 
1+ eryt hema at 24 h. Biopsies were obta ined at 24, 48, 72, 96 h. Direct 
IF with anti-human lgG, lgA, IgM and C3 was performed on each 
biopsy. Chronological progression of posit ivity fro m the dermis up to 
the higher epidermal laye rs in a t rans-epidermal elimination-like fash-
ion was seen in t he areas injected and irradiated. Upper epidermal 
deposition corresponded with erythema and crusting. Direct IF of t he 
areas injected only, showed diffuse, non specific dermal posit ivity. 
These findings suggest that VLE photosensitivity is due to the com-
bined action of UVL and transferable serum factor(s) and can be 
reproduced in GP by VLE serum injections and subsequent UVL 
irradiations. 
3. Induction of Porphyrin Photosensitivity in Mast Cell Defi-
cient Mice. CRAIG A. ELMETS, Dept. of Dermatology, Case Western 
Reserve University , Cleveland, OH. 
Cutaneous photosensit ivity is a prominent clinical manifestation in 
patients wit h porphyria and in patients t reated wi th hematoporphyrin 
derivative (HpD) photochemotherapy. T he mechanism of this abnor-
mal sensit ivity to light has not been completely elucidated. The purpose 
of t his study was to examine in a murine model the role of vasoactive 
arn ines and t issue mast cells in t he development of cutaneous photo-
sensit ivity caused by porphyrins. Porphyrin photosensitization was 
produced by inoculati ng mice with 10 mg/kg HpD and irradiating them 
6 hours late r with 1 J /em' 405 nm. radiation from a filtered high 
pressure mercury arc lamp. The amount of ear swelling present im -
mediately after irradiation served as an index of the degree of photo-
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sensitization which had occurred. The administration of reserpine, a 
serotonin depleting agent, to C3H mice prior to HpD inoculation and 
light exposure suppressed t he ear swelling response 50 to 90%. Similar 
results were obtained in mice pre-treated with eit her of 2 serotonin 
receptor antagonists, cyproheptadine or methysergide. Mast cell de-
granulat ion was a prominent feature observed in histologic sections of 
ears taken from mice treated with HpD and light . However, the ear 
swelling response could readily be elicited in W / W" mast cell deficient 
mice. When t hese mast cell deficient mice were pre-treated wit h cypro-
heptadine, ear swelling was inhibi ted by 85%. These studies indicate 
that vasoactive amines play a fundamental role in t he production of 
porphyrin photosensit ivity. The elicitation of porphyrin photosensit i-
zation in mast cell deficient mice suggests t hat other cell types besides 
mast cells are important in the production of this phototoxic les ion, 
and that these other cells produce t heir effect independent of mast 
cells. 
4 . Photosensitized Destruction of Norma l and Leuke mic T 
Cells Using Monoclonal Antibody (MAb)-Directed Hema to-
porphyrin (HP). A. R. 0 SEROFF, J . WIMBERLY, C. LEE, V. AL-
VAREZ, AND J. A. PARRISH, Dept. of Dermatology, Massachusetts 
General Hospi tal, Boston, MA, and Cytogen Corporation, Princeton, 
NJ. 
Ant ibody-mediated photolysis (AMPL) , using monoclonal ant ibod-
ies (MAbs) to localize photosensit izers at specific target cells, may 
improve t he efficacy of MAb serotherapy. T o evaluate this new ap-
proach, HP-dihydrazide was conjugated to the oxidized carbohydrate 
moiety of anti-T cell MAbs (anti-Leu-1, 2a, 3a) or non-specific cont rol 
MAb. Conjugation ratios of 0.85-3 HP/ MAb were achieved, with no 
change in MAb binding specificity or in HP photosensit ized '02 pro-
duction as measured by the RNO bleaching technique. Conjugates were 
tested on the huma n HPB -ALL T cell line and on PHA stimulated 
lymphocytes using 360- 410 nm irradiation. Light-dependent ce ll killing 
was observed for all three MAbs; non-specific MAb-HP or ant i-T cell 
MAb a lone had no effect. For a nt i-Leu-1-HP (2 HP/ MAb), there was 
>90% decrease in thymidine incorporation compared to cont rols at 50 
J /cm2. About w-"• gm HP were bound and about 108 photons absorbed 
per cell killed. >80% of MAb-HP binding was preserved afte r irradia-
tion. There was an inverse relationship between conjugation ratio and 
cytotoxic light dose. Irradiations in D20 gave a 3-fold enhancement of 
phototoxicity, consistent wi th a '02 process. AMPL has potential 
advantages over other immunotherapies in t hat. killing depends on both 
MAb binding and light so the MAb need not be completely tumor 
specific. The conjugates need not be internalized, may be effective afte r 
being shed, and may also kill neighboring ant igen-negative tumor ce lls. 
AMPL has promise for cutaneous T cell lymphoma and other diseases 
accessible to light. 
5. Human Protoporphyria: Effects of Liver Failure on Porphy-
rin Distribution Dy namics. M. B. PoH-FITZPATRICK, R. T. 
WHITLOCK, AND J. H . LEFKOWITCH , Depts. of Dermatology, Medi-
cine, and Pathology, Columbia University, New York, NY. 
A rare opportunity to experimentally observe effects of liver fa ilure 
on protoporphyrin (PP) distribut ion in human protoporphyria was 
provided by an episode of severe cholestatic viral hepat it is in a patient 
with well established stable basa l [PP] in rbc, plasma and feces. 
Profound alterations in PP partitioning (x ± SD, n) and excretion 
efficiency (x 24 h fecal PP excretion/x PP retained in total rbc mass) 
during peak hepatic dysfunction are shown in t he T able: 
~g pp 
dl rbc 
~g PP l'g PP x ~ g PP x 24h fecal PP 
dl plasma 24 h feces rbc mass x rbc mass PP 
Baseline: 1447±463,6 62±14,6 4524±3326,6 21996 0.208 
(3 yea rs) 
Episode: 6436±758,7 244±251,7 3249* 67038 0.049 
(14 days) 
Recove ry: 1503± 191,9 49±13,9 2848±2023,8 22229 0.128 
(4 mont,hs) 
• Total PP conte nt. in a ll feces collected ove r 12 days + 12. 
The slope of the cumulative distribut ion function for increasing cell 
age vs. rbc [PP] changed from sharply negative to fl at during fa ilure, 
indicating retardation of t ransmembrane efflux ofrbc PP against rising 
plasma [PP]. As liver function improved and plasma [PP] fell , rbc PP 
efflux increased and t he slope reverted to sharply negative, indicating 
the liver was clearing PP effective ly. 
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These observations 1) confirm hypothetical predictions of such ef-
fects (Gastroenterology 79:115, 1980) and 2) support the associated 
theory that serial monitoring of PP distribution in individual patients 
may allow earlier detection of impending hepatic decompensation. 
6. Differential Effect of Protoporphyrin and Uroporphyrin on 
Mast Cells: Correlation with Clinical Manifestations of 
Erythropoietic Protoporphyria and Porphyria Cutanea 
Tarda. HENRY W . LIM, STEPHEN l. WASSERMAN, AND IRMA GIGLI, 
Divisions of Dermatology and Rheumatology, University of Califor-
nia, San Diego, CA. 
Upon exposure to sunlight, patients with erythropoietic protopor-
phyria (EPP) develop burning, stinging, erythema and edema, while 
patients with porphyria cutanea tarda (PCT) present with skin fragility 
and vesicles. Since the predominant porphyrins are protoporphyrin 
(PP) and uroporphyrin (URO) respectively, we investigated if the 
different clinical manifestations could be in part due to the different 
effect of PP and URO on cells in t he skin, particularly the mast cell. 
Rat serosal mast ce lls were purified to 95% purity and labelled with 
"H-serotonin; its release, which closely correlates that of histamine, 
was used as a measurement of mast cell degranulation. In the presence 
of PP (25-500 ng/ml) , exposure of mast cells to 400- 410 nm irradiation 
(0.00045 to 0.16 J/cm 2) resulted in a Ca++_independent release of "H -
serotonin (up to 44.5 %). This release was dependent on the PP con-
centration and irradiation dose. Degranulation was further increased 
by subsequent exposure of these cells to Ca++ -ionophores, suggesting a 
distinct mechanism of activation induced by PP and light. Fol lowi ng 
irradiation of mast cells (98% purity) labelled with 14C-arachidonic acid 
(AA), a PP-dose dependent net release of "C-AA was also noted (up 
to 15.9%). In contrast, irradiation of mast cells in the presence of URO 
(up to 4000 ng/ml) resulted in <5% net release of :•H-serotonin, and 
<3% release of "C-AA. In all experiments ce ll viability was >95% and 
irradiation , PP, or URO alone was without effect. This differential 
effect of PP and URO on mast cells may partly account for the distinct 
cutaneous manifestations seen in patients with EPP and PCT. 
7. Nuclear DNA Endonuclease Activities on Ultraviolet Light 
Irradiated DNA in Normal and Xeroderma Pigmentosum 
Lymphoblastoid Cells. MURIEL W. LAMBERT, Dept. of Pathology, 
UMDNJ-New J ersey Medical School, Newark, NJ. 
Nuclear DNA endonuclease activ ities from normal human (GM 
1984, GM 3299) (NL) and xeroderma pigmentosum, complementation 
group A (GM 2345, GM 2250A) (XPA) lymphoblasto id cells on 254 
nM ultraviolet light (UVC) irradiated DNA were compared. Chroma-
tin-associated DNA endonucleases were isolated from all cell lines and 
subjected to isoelectric focusing. Each isoelectric focusing fraction was 
assayed for DNA endonuclease activ ity using calf thymus DNA as 
substrate. Peaks of activity were pooled and assayed for activity on 
circular, supercoiled PM2 bacteriophage DNA which was irradiated at 
254 nm with a mineralight UV lamp (Ultra-Violet Products, Inc.) at a 
total UV dose of 90 to 1080 J/m2• Enzyme-treated and control PM2 
DNA were analyzed by electrophoresis on 0.9% agarose gels. In both 
normal and XPA cell lines there is an endonuclease fraction at pl 7.6 
± 0.2 which is more active on UVC irradiated (180 J/m2) DNA than 
on native DNA. The levels of this endonuclease activity between XPA 
and normal ce lls was simi lar. As the UVC dose was increased to 1080 
Jim" those endonucleases, pis 9.2 and 9.8, which are active on apurinic/ 
apyrimidinic DNA showed activi ty on the irradiated DNA. These 
results indicate that there is a UV endonuclease activ ity at pi 7.6 in 
normal human ce lls and that this activity is not defective in XPA cells. 
8. Wavelength Dependence for Gilvocarcin V Effects on Su-
perhelical pBR322 DNA. R. M. KNOBLER, F. P. GASPARRO, W. 
A. SAFFRAN, AND R. L. EDELSON, Dept. of Dermatology, Columbia 
Univers ity, New York, NY. 
The activ ity of Gi lvocarcin V (GV), an antitumor antibiot ic is 
enhanced by photoactivation with UV A and visib le light. Its potential 
use as a photochemotherapeutic agent led us to study its effects on 
DNA. To determine the affinity for DNA, GV fluorescence spectra 
were recorded in the presence of increasing amounts of DNA. A GV -
DNA association constant of 4.6 X 105 was computed using a Scatchard 
analysis. Since DNA interacts with GV 700 times more strongly than 
with 8-methoxypsoralen (8-MOP), far less GV is required for the same 
level of interaction. Furthermore, a shift in the superhelical density of 
GV treated plasmid DNA analyzed in a chloroquine containing agarose 
gel revealed that GV intercalates with DNA, indicating that GV can 
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interact with DNA in a specific orientation, facilitating its photochem-
ical modification of DNA. To study the effects of GV, solut ions of 
superhelical pBR322 DNA (25 11g/ml) and GV (250 ng/ml) were irra-
diated with subbands of light centered at 370, 382, 394, 406, 418 and 
430 nm, with total doses up to 3 J/cm2• The extent of GV plus light-
induced DNA strand breakage (nicking) in superhelical DNA was 
determined by agarose gel electrophoresis. On agarose gels, nicked and 
undamaged DNA migrate as discrete bands. At each wavelength, the 
densitometric scans for four time points showed a light-dose dependent 
increase in the extent of nicked DNA. The wavelength dependence 
correlated with the absorption spectrum of GV. Optimal nicking oc-
curred at 406 nm, the absorption maximum for GV, where 22% of the 
DNA molecules had been nicked. GV may be used with less toxic, 
longer wavelength photons and appears to be a new candidate for 
photochemotherapy. 
9. One Thymine Dimer Inactivates Expression of a Trans-
fected Gene in Xeroderma Pigmentosum Cells. M. PROCTIC-
SABLJIC AND K. H . KRAEMER, Laboratory of Molecular Carcinogen-
esis, National Cancer Institute, Bethesda, MD. 
We have developed a new host-cell reactivation assay of DNA repair 
utilizing UV-irradiated plasmid vectors. The assay primarily reflects 
transcriptional activity of DNA transfected into cultured cells. Tran-
scriptional activity is measured as enzyme activity of the transfected 
genes. UV -irradiated plasm ids pSV2catSVgpt (7.3 kb), pSV2cat (5 kb) , 
and pRSVcat (5.2 kb) containing the gene (cat) coding for chloram-
phenicol acetyltransferase (CAT) were used. 48 hr after transfection 
cells were lysed and CAT activity was measured by TLC. UV -induced 
dimer formation in the plasmids was quantitated by the disappearance 
of form I DNA on agarose gels following irradiation and T4-endonu-
clease V treatment. In comparison to normal cells, xeroderma pigmen-
tosum (XP) cells (3 complementation group A lines and 1 group D line) 
expressed the UV -damaged cat gene at much lower levels than t he non-
irradiated cat gene. Ataxia telangiectasia, retinoblastoma and Lesch-
Nyhan lines had expression similar to the normal cells. The D,17 of the 
CAT inactivation curve was 58 J/m2 for pSV2catSVgpt, 48 J/m2 for 
pSV2cat and 51 J/m2 for pRSVcat in XP12BE(SV40} cells and about 
860 J/m2 in normal cells (GM0637(SV40)). The similari ty of the D3, 
data in t hese XP group A cells for 3 plasmids of different size and 
promoters suggests they all have similar UV -inactivation target size. 
This data indicates that in the XP group A cells, one UV-induced 
dimer inactivates a target of about 1.8-2.0 kb, the suggested size of the 
cat transcriptional unit. This study demonstrates that XP cells are 
markedly defective in transcription of UV -damaged transfecting DNA. 
The transcriptional activity of damaged recombinant DNA expression 
vectors may be useful for assess ing repair of DNA in human cells. 
10. Growth Related Variations in the Glycosaminoglycan Syn-
thesis of Ultraviolet Radiation Induced Cutaneous Fibrosar-
coma Cells. A. LINKER, M. PIEPKORN, AND H . CARNEY, Depts. of 
Medicine and Pathology, and Veterans Administration Hospital , 
University of Utah, Salt Lake City, UT. 
Murine cutaneous fibrosarcomas induced with ultraviolet radiation 
provide a model in which to study tumor cell populations which differ 
in tumorigenic potential. Previously, we found that cells from a cloned 
regressor tumor labelled in vitro for glycosaminoglycan (GAG) content 
with 358 and "3H-glucosamine display a 4-fold increase in cell surface-
associated sulfated GAGs and a reversal in the heparan sulfate: chon-
droitin sulfate ratio as cell populations switch from exponential growth 
to stationary growth at increasing cell densities. We now report that 
shifts in the hyaluronic acid and su lfated GAG content of various 
cellular and extracellular matrix compartments occur under the two 
growth conditions. Hyaluronic acid comprises 21% of total cellular 
GAGs during exponential growth (>85% of cells in S + G2 + M cell 
cycle phases), but only 6% in growth-arrested cultures (>50% of cells 
in G1), due largely to its reduction within the substratum attached 
material (SAM, material on the Oask surface after EGTA-mediated 
cell detachment) and the pericellular matrix (material loosely associ-
ated with cells which is released into the supernatant upon cell detach-
ment with EGTA). Furthermore, heparan sulfate and the chondroitin 
sulfates concurrently shift from the SAM and the cytoplasmic pool to 
the cell surface-associated compartment and the pericellular matrix. 
Thus, differences in GAG quantities, compositional ratios and com-
partmental distributions occur in fibrosarcoma cell populations differ-
ing in rates of growth consequent to cell density. These correlations 
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suggest that GAGs are involved in some aspect of the control of cell 
proli feration. 
11. Condition and Mechanisms for Giant Cell Formation by 8-
Methoxypsorale n Phototoxic Reaction. KAORU WATANABE, To-
KIO NUMATA, AND NOBUYUK I MIZUNO, Dept. of Dermatology, Na-
goya City University Medical School, Nagoya, Japan. 
A probable ri sk of carcinogenesis in the 8-methoxypsora len (8MOP)-
PUV A treatment has been discussed, but the actual rate of skin cancer 
following this t reatment is very low. The reason remains unknown. 
Cultured cells treated with 8MOP-PUVA induced not only cell death 
but also giant cells (GCs) as mutants. It is an important question 
whether the mutants have a potential for carcinogenesis. In order to 
assess the above possibility, condi tions for GCs formation a nd their 
fate were studied. L-929 cells were incubated in t he medium containing 
10 l'g/ml of 8 MOP for 30 min. followed by UVA irradiation, and then 
cultured for two to eight days. 1) The GCs formation rate reached its 
maximum when the UVA dose was 1.0 x 103J/m2• Under this condition 
the colony formation rate of non-G Cs was about 1%, while GCs 
themselves could not form colon ies. 2) Two types of GCs were observed, 
a mononuclear GC and a polynuclear GC. By irradiation with high 
UVA dose (2 x 10' J /m2) , most of t he GCs were found to be mononuclear 
GC throughout the observed per iod. 3) On the other hand, low dose 
irradiation (1 x IO"J/m2) produced mostly mononuclear GCs for the 
first three days, then polynuclear GCs increa ed. 4) By cinematographic 
observation it was confirmed that both mononuclear GCs and polynu-
clear GCs never make ce ll division, and GCs are formed by inhibition 
of the cell division process. After ente ring in to pseudo-M-phase, some 
of these GCs were able to undergo nuclear division and fo rmed poly-
nuclear GCs. Others remained in mononuclear GCs even after pseudo-
M-phase. Both mononuclear GCs and polynuclear GCs could not 
divide, so t hey do not proliferate and cannot be related to the ca rcino-
genesis by 8MOP-PUVA. 
12. ,8-Carotene Protection Against Psoralen Phototoxicity . AL-
BERT GILES, ANDRIJA KORNHAUSER, AND WAYNE WAMER, Division 
of Toxicology, Food and Drug Administration, Washington, DC. 
{1-Carotene (car) is a naturally occurring antiox idant currently being 
tested by severa l investigators for its abili ty to protect against carcin-
ogenesis. In this study, we attempted to determine whether car protects 
against psoralen phot.otoxicity (PT). Groups of albino fema le Osborne 
Mendel rats were fed standard, placebo or car fortified diets. After 13 
weeks on thei r respective diets, the backs of selected animals were 
cl ipped. The animals were orally dosed with 20 mg/kg 8-methoxypso-
ralen (8-MOP) in corn oil and irradiated two hours later with 5 J / cm2 
UVA. A significant car protective effect was observed agai nst 8-MOP 
PT as measured by erythema production. The greatest protective effect 
was observed in those animals with the highest car sk in levels, deter-
mined by HPLC. To our knowledge, this is the first demonstration of 
dietary car protection against psora len PT. No protection was observed 
against UVB (0.7 Jfcm2) induced eryt hema. The mechanism for the 
observed protective effect. against 8-MOP PT remains to be elaborated. 
Recently, it has been suggested that 8-MOP PT involves a photooxi-
dative mechanism. Car may therefore protect by quenching activated 
oxygen intermediates; a mechan ism similar to that proposed fo r car 
protection against photosensitivity in patients with erythropoietic pro-
toporphyria. Alternatively, car may protect against 8-MOP photoad-
dit ion to DNA. Although the relationsh ip between car protection 
against 8-MOP PT and photocarcinogenesis is unclear at present, there 
is evidence that car protects against both UVB and chemically (DMBA) 
induced carcinogenesis (Mathews-Roth, Oncology 39:33, 1982). The 
animal model developed here wi ll facil itate future studies on the pro-
tective effect of dietary car against both PT and photocarcinogenesis. 
13. Studies on the Mechanism of the Development of Photosen-
sitive Syndrome by Pheophorbide A. SHUICHI KIM URA, TOSHI-
HIKO ISOBE, HIROAKI SAl, YUJI T AKAHAS HI , AND HUMIO INABA*, 
Laborato ry of Nutrition, Faculty of Agriculture, Tohoku University, 
and *Section of Quantum Electronics, Research Institute of Electric 
Communication, Tohoku University, Sendai, Japan. 
Pheophorbide a, which is one of the decomposit ion products from 
chlorophyll , is known to cause photosensitivity in both domestic ani-
mals and human . Several years ago in Japan, photosensitive dermatitis 
has been found to occur in people who had injested large quantities of 
chlorella tab lets produced by certa in company. This syndrome is as-
cribed to the large amounts of pheophorbide conta ined in some lots of 
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these tablets. However, little was known about t he mechanism of the 
development of this photosensitivity. Therefore, we have studied this 
from biochemical and physiological view points. We have developed 
some bioassay systems using blood cells and cultured myocardial cells 
obtained from the heart of chick embryos. We have shown that in the 
presence of pheophorbide a, visible light irradiat ion leads to the pro-
duction of an active oxygen. This, in turn, results in cell damage by 
oxidation of lipids, especially in the cell membranes. We attempted to 
determine the species of active oxygen. Near IR emmision spectra of 
singlet oxygen produced by pheophorbide a-photosensitized reaction 
(at 1.27 1'111 '~g(O) --> 32:g(O)) was determined. Experimental results 
indicated that the species of active oxygen participated primarily in 
this reaction was singlet oxygen. 
14- Monoclonal Antibodies That Recognize 8-Methoxypso-
rale n Photoadducts in DNA. R. M. SANTELLA, N. DHAMARAJA, 
F. P. GASPARRO, AND R. L. EDELSON, Columbia University, New 
York, NY. 
To quantitate in vivo modification of DNA by 8-methoxypsoralen 
(8-MOP), a panel of monoclonal antibodies that react specifically wit h 
DNA irradiated with UV A light (320- 400 nm) in the presence of 8-
MOP is being developed. Balb c/Cr mice were immunized with DNA 
modified to an extent of 5.5% with 8-MOP and complexed electrostat-
ically with methylated BSA. A tota l of 14 stable clones specific for 8-
MOP photoadducts were produced, four of which were extensively 
characterized. The specificity and sensitivity of the antibodies were 
characte rized by enzyme linked immunoabsorbent assays (ELISA) . In 
noncompetitive assays with increasing amounts of 8-MOP-DNA, as 
httle as 0.2 ng (3.4 femtomole 8-MOP) of modified DNA could be 
differentiated from nonmodified DNA. In competitive ELISA the 50% 
inhibition of antibody binding to 8-MOP-DNA coated plates ranged 
from 17 to 67 femtomole 8-MOP photoadducts. Competitive assays 
with 8-MOP modified poly(dA.dT) (contain ing only monoadducts) and 
8-MOP-modified poly(dAdT.dTdA) indicate that all four antibodies 
have a high specificity for monoadducts. One of t he antibodies was 
used to assay HPLC fractions from enzymatically hydrolyzed 8-MOP-
poly(dAdT.dAdT) . The greatest inhibition occurred in those fractions 
containing the 4',5'-monoadduct suggesting t hat this is its primary 
specificity. DNA was also isolated from myeloma cells that had been 
irradiated in the presence of 8-MOP (500 ng/ ml). Quantitation of 
adduct levels by ELISA revealed that 3.2 8-MOP molecules were bound 
per 106 bases. T hus the sensit ivity of these antibodies should allow 
their use for the quant itation of adduct formation in human cells 
exposed to psoralen plus UVA light. 
15. The Nature of Melanin Pigmentation Stimulated by Khel-
lin and Psoralens. M. A. PATHAK, Z. ZAREBSKA, J. H. ADDY, AND 
T . B. FITZPATRICK, Dept. of Dermatology, Harvard Medical School, 
Boston, MA. 
Recent reports indicate khellin (KHE), a furanochromone, to stim-
ulate repigmentation wit h success in vitiligo patients. We investigated 
the primary photochemical effect of KHE on melanocytes (MC) and 
keratinocytes (KC) of mammalian skin and compared its activity to 
certain furocoumarins (8-MOP, 5-methoxypsoralen (5-MOP) and 
methylangelicins (MEA)]. In vitro and in vivo topical effects of 8-MOP, 
5-MOP, MEA and KHE, with and without UVA irradiation (2- 12 J/ 
cm2), were studied in punch biopsies and isolated epidermal sheets 
from pigmented guinea pigs and post-operational human skin incubated 
in 0.1 % 3,4-dihydroxyphenylalanine. A sensitive, indirect immunoflu-
orescent (IF) method with specific immune serum anti -DNA-psoralen 
photoadduct has been used to detect photochemical conjugation and 
damage in nuclei of MC and KC. Our results indicate: 1) KHE is a 
nonerythemogenic agent t hat photoconjugates with nuclear DNA of 
MC and KC in a manner similar to photoconjugation of 8-MOP, 5-
MOP, or MEA, but to a lesser degree than 8-MOP or MEA. 2) IF 
staining with furocoumarins was greater in KC and MC than KHE, 
and more in proliferative KC and MC than in quiescent cells. 3) 
Threshold dose for detection of IF stain in MC was approximately ten 
fo ld for adjacent KC (e.g., 400 ng 8-MOP + 6 J/cm 2 UVA in. vitro tests 
and 100 l'g 8-MOP + 22 J/cm2 UVA in vivo tests). 4) On a molar basis, 
t he order of activity for stimulation of melanin pigmentation was: 
trimethylpsoralen > 8-MOP > 5-MOP > 5-MEA?: KHE. Stimulation 
of melanin pigmentation by these agents appears to result from pho-
todamaged melanocytes undergoing DNA repair, mitosis, and subse-
quent proliferation involving concomitant increased production, me-
lanization, and transfer of melanosomes to KC. 
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1. The Role of the Aminopropeptides of T y pe I and Type III 
Procollagen in 'In Vitro' Fibrillogenesis. R. G. PHELPS, J. S. 
PERLISH , AND R. FLEISCH MAJER, Dept. of Dermatology, Mt. S inai 
School of Medicine, New York, NY . 
Previous immunoelectron microscopic studies of human and chick 
embryo skin have shown that the aminopropeptides of types I and Ill 
procollagen are incorporated into small collagen fibril s (<40 nm .) To 
determ ine whether th is mechanism occurs in vit ro, early passage hu -
man de rmal fib roblasts were grown in ascorbate, and aminopropeptides 
were studied by immunofluorescence, immunoelectron microscopic, 
and immunoblotting techniques. Immunofluorescence examinations 
were performed on early stage (< 7 days) and late r stage cultures (11 , 
13 days) using permeabili zing and nonpermeabilizing tec hniques. The 
aminopropeptide of type I procollagen showed constant abundant in -
t race llular localization and progressive deposition in t he matrix with 
t ime. This appeared as a fine fibrill ary array overlying the ce lls and a 
coarser fibrill a r pattern between the cells. The aminopropeptide of type 
UI showed a similar patte rn , but with less extensive extracellular 
distribution. lmmunoblotting studies of homogenates of the cell laye r, 
confirmed the presence of collagens containing the aminopropeptide of 
type I (pN1) and the aminopropeptide of type IU (pN 111 ). Preliminary 
immunoelectron microscopic studies using the indirect immunoferritin 
tech nique suggested t hat small 10- 20 nm fibril s showed labelling for 
both t he aminopropept ides of types I and III procollagen. These data 
suggest t hat the aminopropeptides of types I and III procollagen form 
a part of thin fibril s and may play a role in fibrill ogenesis in vitro. 
2. DNA-Cytophotometry on Touch Imprints of L ymph Node 
Biopsies from Patients with Cutaneous T-Cell Lymphoma. 
STUART R. LESSIN, ERIC C. VONDE RI-IEID , GARY L. GROVE, AND 
LAWRENCE DIAMOND, Dept. of Dermatology, U niversity of Pennsyl-
vania and Skin and Cancer Hospita l, Philadelphia , PA. 
The objective of th is study was to determine t he role of DNA -
cytophotometry us o means of augment ing the histopathologic evalua-
t ion of lymph node (LN) specimens obtained from patients wit h 
cutaneous T -cell lymphoma (CTCL) . Touch imprints of 26 LNs from 
25 patients with CTCL were fi xed in methanol-glacial acetic ac id and 
stained by the Feulgen technique. Scan ning DNA-cytophotometry was 
performed on 100 randomly selected nuclei from each specimen without 
knowledge of t he histopathological diagnosis. 
14 LNs showed no histopathological involvement with CT CL and 
DNA -histograms revealed no evidence of polyploidy i.e. hypertetraplo-
idy. 12 LNs from 11 patients had histopathologic involvement with 
CT CI wit h variab le effacement of nodal architectu re. An abnormal 
DNA histogram with evidence of polyploidy was demonstrated in 9 of 
the 12 LNs. One LN had a DNA distribution characte ristic of a 
relatively high level of ce ll proli ferat ion, but without definite poly-
ploidy. Cytogenet ic studies on the blood of this patient demonstrated 
a clone of lymphocytes with a pseudodiploid karyotype. The remaining 
two LNs had normal DNA histograms; these LNs were only focally 
involved wit h CT CL. 
These obse rvations indicate that DNA-cytophotometry correlates 
well to histopathologic findings in LNs diffusely involved with CT CL, 
but may be normal in LNs with foca l involvement or those that contain 
cytogenetica lly abnormal ce lls that lack evidence of polyploidy. 
3. Relationship Between Circulating Anti Ro/SS A Antibody 
(a-Ro) Levels and Skin Disease Activity in Subacute Cuta-
neous Lupus Erythematosus (SCLE). S.M. PURCELL, T . S. LIEU, 
B. M. DAVIS, AND R. D. SoNT HEIMER, Depts. of Dermato logy, 
UTHSCD, Dallas, TX, and Wil fo rd Hall USAF, San Antonio, TX. 
If a-Ro plays a pathogenetic role in the development of SCLE skin 
les ions as has been suggested by some workers, one might expect a 
posit ive correlation between a- Ro levels and skin disease activity in 
SCLE. To investigate this possibili ty we have exam ined the relation-
ship between a-Ro levels and skin disease activity in 12 SCLE patients 
(pts) whom we had examined and co llec ted blood from on at least 3 
separate occasions. A-Ro levels were determi ned in 80 serum specimens 
by double immunodiffusion (10) using Wil -2 cell extract as the antigen 
source. 9/12 (75%) of the pts had detectable a-Ro levels. 3/12 had no 
detectable a-Ro in spite of multiple exacerbations of skin disease 
ac tivity. 8/12 (67%) had f1uctuations in a-Ro levels during the course 
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of the study. 7 of these 8 pts showed a ri sing t ite r after the onset of 
skin disease activity. 4 of these 7 pts showed a 2!:2 t ite r increase in a-
Ro. Because of the insensitivity of the ID assay we a re currently re-
evaluat ing these same sera wi th an ELISA assay using purified Ro/ 
SSA antigen. This sensitive technique will enable us to quanti tate 
levels of individual a-Ro lg classes in addition to detecting small 
fluctuations in a-Ro levels. These preliminary results suggest that t here 
is no significant increase in a-Ro ID tite rs prior to or coincident with 
flares of skin disease activity in SCLE pts. These findin gs argue 
somewhat against the possibili ty that free a-Ro is directly mediating 
cutaneous injury in SCLE, but do suggest that elevations of a- Ro levels 
in these pts might result from increased antigen load released during 
cutaneous t issue injury. 
4. Antibodies to S ingle-Stranded DNA (ssDNA) in Various 
Cutaneous Lupus Erythematosus (LE) Subsets. J.P . CALLEN *, 
K. B. KULICKt , AND C. MACDO NALDt , *University of Louisville 
School of Medicine, Louisvi lle, KY, and t State University of New 
York, Buffalo, NY . 
Antibodies to ssD NA have been fou nd in about 20% of patients with 
chronic cutaneous (discoid) LE (OLE). Previously we have suggested 
that the presence of elevated titers of anti-ssDNA correlated with 
widespread OLE, active cutaneous disease, an elevated ESP and a 
greater risk of fultilling the cri te ria for the diagnosis of systemic LE 
(SLE). We have measured ssDNA a ntibodies in 62 patients with 
cutaneous LE consisting of 22 patients wi th subacute cutaneous LE 
(SCLE) , 30 pat ients with OLE and 10 with both SC LE and OLE. 
Elevated levels of ant ibodies to ssDNA were found in 13 patients 
(20.9%). The elevated levels were distributed among the cutaneous 
subsets as follows: 2 patients had both papulosquamous (PS) SCLE 
and OLE, 2 patients had PS SCLE, 3 patients had annular SCLE, 4 
patients had localized OLE and 2 pat ients had widespread OLE. 
Crite ria for the diagnosis of SLE were fu lfilled in 9 of t he 13 patients 
with elevated ssDNA in contrast to 11 of the 49 with normal levels (p 
< 0.001). Furthermore, elevated ssDNA antibodies were prese nt in 6 of 
7 patients with clinical renal disease, but only 7 of the 55 without renal 
disease (p < 0.0001) . Seven of the 13 pat ients with elevated ssDNA 
had a positive ANA, of whom 4 also had anti -Ro antibodies. No 
consistent immunogenet ic HLA typing was present. Thus, we have 
shown (1) that antibodjes to ssDNA are present in patients with SCLE 
as we ll as those with OLE; (2) that elevated levels can be present in 
patients with DLE localized to the head and neck; and (3) although 
not specific, the presence of elevated levels of antibodies to ssDNA in 
the patient wit h cutaneous LE correlates with multisystem disease 
(c riteria for SLE) and with clinical renal disease. 
5. Carcinogen-Induced Chromosome Breakage As a Marker 
for First Trimester Pre natal Diagnosis and Complementation 
Analysis in Fanconi Anemia Cells. A. D. AUERBACH, V. S. 
VENKATRAJ, AND D. M. CARTER, Laboratory for Investigative Der-
matology, The Rockefeller Un iversity, New York, NY. 
Despite absence of knowledge of the specific molecula r defect in 
Fanconi anemia (FA), hypersensitivi ty of FA cells to the clastogenic 
effect of DNA crosslinking agents provides a unique marker for the 
syndrome. We have found that analysis of diepoxybutane (DEB)-
induced chromosomal breakage can be used to faci li tate first trimester 
prenatal diagnosis in chorionic villus (CV) cells. CV cells from 5 
pregnancies at risk and 4 controls were moni tored. In 4 cases results 
in the at-risk and control ce lls were similar; t he range of spontaneous 
and DEB-induced breakage was 0- 0.10 and 0.03- 0.15 breaks/cell re-
spectively. One fetus was diagnosed as affected; mean sponta neous and 
DEB-induced breakage was 0.46 and 1.4 breaks/cell respectively. This 
pregnancy was terminated and the diagnosis confirmed by cytogenetic 
stud ies in several fetal tissues. 
Using hybridoma technology to study genet ic complementation in 
FA, we fused an HGPRT-deficient lymphoblastoid cell line from a 
male FA patient with normal female peripheral blood lymphocytes. 
Antibody-secreting bybridoma cells with a chromosomal complement 
of 92, XXXY were isolated. The hybrid cells showed complementation 
of DEB-induced breakage, exhibi t ing a frequency of 0.08 breaks/ce ll. 
We feel these techn iques will be useful for a nalysis of genetic hetero-
geneity and gene dosage effect in FA and similar disorders, and t hus 
further our understanding of the nature of a gene affecting hypersen-
sitivity to environmental clastogens. 
6. Effects of a Polyvalent Tumor Antigen Vaccine in Human 
Malignant Melanoma. J. -C. BYSTHYN , P. BERNSTEIN , M. HARRIS, 
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D. RosES, AND J. SPEYER, Depts. of Dermatology, urgery, and 
Medicine, NY U School of Medicine, New York, NY. 
A polyvalent melanoma ant igen vacci ne was used to treat. 37 patie nts 
wit h malignant melanoma, 20 patients were t reated post surgical resec-
t ion of regional d isease (stage II ), a nd 17 patients had disseminated 
melanoma (stage Ill ). The vaccine was prepared from surface mate ria l 
shed by pooled a llogeneic melanoma cells, contained at least 12 d iffe r-
ent MAAs and was free offetal calf serum proteins. It was administered in traderm~ lly without adjuvant in to a ll 4 extremities in: a) escalating 
doses (0.25 to 50 ,., g/site) weekly X 8; b) fixed dose (10 ,.,g/s ite) every 2 
wks x 4; or c) wi t h cyclophosphamide pretreatment (300 mg/m2 3 days 
prior to each immun iza tion) every 3 wks X 4 to inactivate suppressor 
ce lls in some patients with disseminated mela noma. Booster doses were 
subsequently given to a ll patients monthly X 3 and every 3 months 
thereafter. T here was no tox icity other than transient erythema at 
injection s ites. Humora l and/o r cellular immunity to melanoma in -
creased in 30 (81 %) of the patients. Cellula r immunity increased more 
frequent ly tha n ant ibody response, im munization every 2 weeks was 
more immunogenic tha n t he weekly schedule, and pretreatment with 
cyclophospha mide appeared to enhance immunogenicity, 85% of 20 
patients wi th stage 11 melanoma remain disease free after a mean 
fo llow-up period of 8 (ra nge 3- 21) months. Of the 10 patients wit h 
stage IT! disease who have been fo llowed longer t han one yea r, 1 had a 
comp lete remiss ion and has been disease free for 2 years, and one has 
stable disease with no progression for 14 months. These results indicate 
tha t immunization with a polyvalent melanoma a ntigen vaccine is safe, 
and increases humora l and/ or cellula r immunity to melanoma in most 
patients. The effect on the progres ion of mela noma is still undeter-
mined. 
*Modification of the Argon Laser to R estrict Nonspecific Der-
ma l Injury. S . V. TANG , D. 80UHGEI .. AIS, I. ITZKAN, K. A. ARNDT, 
J. M. NOE, R. S. STERN , AND B. A. GILCHREST, Boston, MA. 
*Sequential Development of Human Fetal S kin Transplanted 
to Nude Mice. A. T. LANE AND K. H. DAY, Rocheste r, NY . 
* T-Cell Dependent Mast Cells : A Model to Study the Effect of 
Phototoxic Agents. H . W. LIM AND S . I. WASSERMA N, San Diego, 
CA. 
* A Study of Human S kin Grafts on Congenita lly Athymic 
(Nude) Rats. A. GILI·IAR, Z. WOJ CIECI·IOWSKI, AND G. l<HUEGER, 
Salt Lake City, UT. 
*Cytotoxicity and Mutagenic ity of 193 a nd 248 nm Laser 
Radiation in Mammalian Cells. H. A. GHEEN, J. H. BoLL, I. E. 
KOCHEVAR, T. DEUTSCH, J . A. PARRISH, AND A. R. 0 SEHOFF, 
Boston, MA. 
* Human Epidermal Arachidonate Metabolism: A n In Vitro 
Model. V. DELEO, D. HANSON, AND S. SC HEID E, New York, NY. 
*Factors Influe ncing Anthralin Irritancy. T. KINGSTON AND N. 
LOWE, Los Ange les, CA. 
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8 :00 AM-12:00 PM Sheraton Washington Ballroom 
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Pete r Elias, Lloyd King, and David Norris, P residing 
1. Differential In. Vivo Binding of Specific Lupus Sera in 
Human Skin. L. A. LEE, W. L. WESTON, J. 0. STEVENS, G. G. 
KR UEGER, M. EMAM, AND D. A. NORRIS, Un iversity of Colorado, 
Denver, CO, and University of Utah, Salt Lake City, UT. 
Antibodies to the SSA/ Ro ant igen a re found in 80% and 98 % of 
patients, respective ly, with t he papulosquamous lupu syndromes sub-
acute cutaneous lupus (SCLE) and neonata l lupus (NLE). T hough SSA 
• Aste ri sks indicate abstracts submi tted by AFCR/ ASCI/ AAP and 
published in Clinical Research. 
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ant igen has been demonst rated in and on keratinocytes, it is not known 
if ant ibodies to th is antigen are directly related to the diseases. We 
have shown in an animal model, t he nude mouse with grafted human 
skin , that intravenous (IV) injection of anti-SSA serum results in 
granular deposits of IgG in human skin at the dermal-epidermal (D-E) 
junction and on basal ke ratinocytes, and t hat this deposition is aug-
mented by ult rav iolet (UV) light. T o determine if lgG binding to basal 
keratinocytes is specific for certain lupus sera in this model, we com-
pa red a nt i-SSA sera from 3 SCLE/NLE patients to sera from 5 SLE 
patients without skin disease who had comparable or higher titers of 
antinuclear ant ibodies, either to native DNA (nONA) or to Sm. Ani-
mals were injected IV with 0.3 cc serum and biopsies were taken 24 
hours later. In all 10 animals injected wit h a nti-SSA sera, t here was 
granula r IgG on basal keratinocytes in the graft. In none of the 7 
animals injected with SLE sera was t here deposition of IgG at the 
epidermis or D-E junction, even afte r UV light exposure of the graft. 
We conclude that there is specific binding of anti-SSA ant ibodies to 
SSA antigen in. situ : (1) lgG from anti-SSA sera was found in human 
skin , which contains SSA antigen, but not. in mouse skin , which does 
not; (2) binding of lgG to skin did not occur with anti -nONA or -Sm 
SLE sera, even afte r UV light. The IgG deposition with ant i-SSA sera 
occurs on the basa l kerat inocyte, where cellula r injury is seen in 
histologic exam of lupus lesions, and t he patte rn of deposition in the 
animal model reproduces t he pattern observed in SCLE and NLE 
patients' lesions. Specific antibody binding in. situ to basa l keratino-
cytes may be directly rela ted t.o t he development of SCLE and NLE 
les ions. 
2. Binding and Inhibition of ET AF Activity b y Monoclonal 
Anti-ILl Antibody. ANDREAS K6CK, MARTIN DANNER, AND 
THOMAS A. LUGER, Dept.. of Dermatology 1! , Univers ity of Vienna, 
Vienna, Austria. 
In order to generate a monoclonal ant ibody aga inst lnterleukin 1 
(ILl), Balb/c mice were immunized with partia lly purified human 
peripheral blood lymphocyte derived ILL After immunization spleen 
ce lls were hybridized with a non-secreting plasmocytoma cell line. 
Hybridoma cell line supernatants were screened fo r ant i ILl activity 
by testing their ab ility t.o inhibit ILl mediated thymocyte proliferation 
as we ll as by their capacity to bind to ILl in a dot immunobinding 
assay. After cloning by limi ting dilution several clones with anti ILl 
activity were obta ined. For asc itic antibody production one clone was 
selected. Ascitic ant i ILl antibody (lgG2a) blocked ILl mediated t hy-
mocyte and fibroblast proli feration a nd bound to ILl even when diluted 
1:2500. Simi la rly the monoclonal anti ILl antibody inhib ited the effects 
of ETAF on thymocyte a nd fibroblasts and a lso bound to ETAF of 
human as well as a murine origi n. Furthermore using monoclonal ant i 
ILl antibody and fixed S. aureus ce lls it was possible to immunopre-
cipi tate ILl as well as ETAF. When ILl conta ining supernatants were 
passaged over an anti ILl antibody CNBr sepharose column >90% of 
t he ac t ivity was removed. E lution of ILl activity from the column 
yielded >20% of bound ILl activity. Anti ILl antibody did not inhibi t 
t he prolifera tion of macrophage, T cell , B ce ll or fib roblast ce ll lines. 
In cont rast to a monoclonal anti IL2 ant ibody, the anti IL l antibody, 
neither inhi bited IL2 mediated proli feration of CTLL cell lines nor 
bound to recombinant IL2. T hese data indicate that monoclonal anti 
ILl may be usefull for t he development of new immunoassays for the 
detection ofETAF / ILl. Furthermore the antibody may provide a usefu l 
tool for dissecting the multiplicity of biological effects of ILl / ETAF 
and may a lso be helpful for the investigation of the in vivo role of these 
cytokines. 
• A New Approach for t he Diagnosis and Treatment of Pso-
riasis. M . F. HOLICK. J . A. MACLAUG HLIN , W. GA NG E, AND E. 
SM ITH , Boston, MA. · 
3. The Genes for E pide rmal Keratins and Other Intermediate 
Filaments Arose from a Common Ancestor. P. STEINERT, T. 
KRIEG, L. JOHNSON , W. IDLER, AND D. ROOP, National Cancer 
Insti tute, NIH, Bethesda, MD. 
Differentiated mammalian cells contain a class of cytoplasmic pro-
te ins known as intermediate filaments (IF) . In epithelial cells they are 
known as keratin IF. All IF consist of a heterogeneous group of subunits 
and are bui lt according to a common plan: a centra l a- helical domain 
of conserved s ize and secondary structure, 11anked by non-(t·helical 
end domains of va riable size and am ino acid sequence. There a re 3 
known types of a-helical sequences in IF subunits: ac idic keratins fo rm 
type I; basic keratins form type . II ; and vimentin , desmin and GFA 
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form type Ill. In order to examine the evolutionary relationsh ips 
between IF subunits, we have studied 2 keratin genes, which encode 
the type I mouse 59 kD keratin and the type II human 67 kD keratin. 
These genes were isolated from genomic libraries by their hybridization 
to specific cDNAs. They occur only once in the haploid genome of the ir 
species. They were characterized by R-loop and sequence analyses to 
identify the numbers and locations of introns. Comparisons of their 
structures with that published for the hamster type Ill vimentin gene 
show several similarities. Each gene has 5 or 6 introns in the regions 
which encode the a-helical domain, but none corresponds to any known 
structural subdomain . Interestingly, the positions of 4 int rons in the 
a- helical domain have been conserved among the 3 types of genes, and 
almost all introns splice at the firs t amino acid residue of the charac-
teristic heptad repeat of the a- helical domain. These data suggest that 
t he 3 types of IF genes share a common ancestor which may have been 
assembled from smaller units containing multiple heptad repeats. Sub-
sequent. evolutionary duplication events may then have formed the 3 
known a-helical types and each of its var ious members. 
• Human Alveolar Macrophages Produce a Fibroblast-like Col-
lagenase and Collagenase Inhibitor. H. G. WELGUS, E. J. CAMP-
BELL, Z. BAR-SHAVIT, R. M. SEN IOR, AND S. L. TEITELBAUM, St. 
Lou is, MO. 
• Effect of Ultraviolet Radiation on Antigen Presentation_ S . 
SH IMADA, Z. KOVAC, R. H. SCHWARTZ, AND S. I. KATZ, Bethesda, 
MD. 
• Ultraviolet B (UVB) Radiation Impairs Human Natural Killer 
(NK) Cell Activity_ C. A. ELMETS, K. LARSON, G. A. URDA, AND 
B. Z. SCHACTER, Cleveland, OH. 
4. Novel Immunotherapy of Melanoma Using Cytotoxic Lym-
phokine-Producing Autoreactive Cloned Helper T Cells. TET-
suo SH IOH ARA, KIRSTEN A. JACOBSON, AARON 8. LERNER, MARK 
HOROWITZ, AND NANCY H. RUDDLE, Depts. of Dermatology, Pa-
thology, and Epidemiology, Yale University School of Medicine, New 
Haven, CT. 
The identity of the principal effector lymphocyte in tumor rejection 
in vivo is controversial. Whereas formerly Lyt-2+ cytolytic T cells were 
thought to be the main candidates, recent studies suggest that Lyt-1 + 
T cells may play an important role. Seeking T-cells highly effective in 
adoptive immunotherapy for melanoma, we have established and char-
acte rized several murine Lyt-1 +cloned helper T cells with lytic activity 
against a variety of tumor cells. We found that self-Ia-restricted auto-
reactive cloned T cells, derived from C57BL/6J mice, lysed self-la+ 
ta rget cells in vitro. In the presence of self-la antigen or Con A they 
also lysed la- bystander targets such as Cloudman and B16 melanoma 
and lymphoid tumor cells. Activation of the autoreactive T cells by self 
Ia antigen or Con A resulted in the production of at least two cytotoxic 
lymp hokines, i.e., lymphotoxin and IFN --y. In fact, the supernatants 
were cytostatic to B16 melanoma cells in vitro. To assess the in vivo 
anti -tumor activity of the autoreactive T cells, different numbers of 
these cells (1- 5 x 10°) were injected simultaneously with 1 x 106 B16 
melanoma cells in to the ear pinnae of sublethally irradiated syngeneic 
mice. Even at the lowest dose (l X 106 cells) the autoreactive T cells 
inhibited the growth of tumors. A different !a-restricted Lyt-1 + T cell 
clone, one that produces IFN -y but not lymphotox in in response to Ia 
plus soluble antigen, was not effective against B16 melanomas in vivo 
in the absence of activation by soluble antigen. We interpret these 
resu lts to indicate that !a- restricted Lyt-1 +cells after activation with 
specific antigen in vitro and in vivo can inhibit bystander B16 mela-
nomas via release of cytotoxic lymphokines. These findings suggest a 
novel approach to adoptive immunotherapy of melanoma. 
• Bullous Pemphigoid Sera Contain Antibodies to Placental 
Type V Collagen Chains. D. T. WOODLEY, M. J. REESE, T . 
YOSHIIKE, E. J. KEEFE, R. A. BRIGGAMAN, AND W. R. GAMMON, 
Chapel Hill, NC. 
5. Immunofluorescent Localization of the Human Skin Chy-
motrypsin-like Proteinase to Skin Mast Cells. NORMAN M. 
SCHECHTER, JOHN K. CHOI, SHIGETOSH I SAYAMA, DrANE T . DE-
RESIENSKI, AND GERALD S. LAZARUS, Dept. of Dermatology, Uni-
versity of Pennsy lvan ia, Philadelphia, PA. 
Human skin contains a chymotrypsin -like proteinase which is ele-
Vol. 84, No.4 
vated in skin lesions of patients with cutaneous mastocytosis. To 
identify the proteinase directly as a mast cell constituent, immunocy-
tological studies were undertaken. The prote inase was purified from 
skin using a soybean t rypsin inhibitor (SBTI) affinity column and an 
antiserum was produced in a rabbi t. The antiserum did not cross- react 
with human PMN cathepsin G, human PMN elastase, or human skin 
tryptase. Indirect immunofluorescent stain ing of 4 micron frozen skin 
sections showed distinct cytoplasmic staining of a small population of 
dermal cells. These cells were scattered t hroughout the papillary dermis 
and were particularly noticeable surrounding blood vessels a nd appen-
dages, places where mast ce lls are normally distributed. Restaining 
these sections with toluid ine blue showed that the fluorescently stained 
cells corresponded exclusively to cells containing metachromatically 
staining granules, the major distinguishing feature of mast cells. Im-
mune lgG absorbed against proteinase purified through both an SBTI 
and a D-tryptophan methyl ester affinity column showed no specific 
fluorescent staining. This result verifies the specificity of the antiserum. 
Human lung is another tissue which contains mast cells. So far only a 
trypsin- like proteinase has been clearly established as a const ituent of 
these mast cells. Using our antiserum, positive immunofluorescent 
staining of lung mast cells could be demonstrated. These data demon -
strate that the major chymotrypsin-like proteinase of human skin is a 
constituent of both skin and lung mast cells. 
• Detection and Purification of Histone Hydrolyzing Enzyme in 
Rat Epidermis. R. J. HARVIMA, K. YABE, M. NAKAGAWA, J. E. 
FRAK I, K. FUKUYAMA, AND W. L. EPSTEIN, San Francisco, CA, and 
Kuopio , Finland. 
6. Epidermal Langerhans Cells Behave as Immature or Pre-
cursor Elements in the Dendritic Cell Family. GEROLD ScHU-
LER, MARGIT WITMER, NIKOLAUS ROMANI , AND RALPH STEINMAN, 
Laboratory of Cellular Physiology and fmmunology, The Rockefeller 
University, New York, NY, a nd Dept. of Dermatology, University of 
I nnsbruck, lnnsbruck, Austria. 
To establish if epidermal Langerhans cells (LC) are re lated to spleen 
dendritic ce lls (DC) we have studied the morphology, phenotype and 
funclion of both cell types in culture. LC could be partially enriched 
(up to 60%) on the basis of 2 simple physical properties: nonadherence 
and low buoyant density in dense albumin columns. Upon cultu re LC 
became very similar to spleen DC. LC were nonadherent, did not 
proliferate, developed many processes and/or veils and lost t heir Sir-
beck granules. Nonspecific esterase and membrane ATP'ase as well as 
F4/80 (a-macrophage) and 2.4G2 (a-Fc receptor) antigens disappeared, 
whi le Mac1 and Ia antigens persisted. Freshly isolated LC surprisingly 
were very weak T cell stimulators (primary mixed leukocyte reaction, 
oxidative mitogenesis), but activity per Ia+ cell increased 30-fold in 
culture-even after irradiation-so that by 2-3 days LC were 3-10 
t imes more potent than spleen DC. Fresh LC were la-rich, but in 
contrast to cultured LC and spleen DC they did not form clusters with 
responding T cells. Exogenous gamma in terferon increased expression 
of la on macrophages but not on DC or cultured LC, nor did it enhance 
the stimulatory activity of cu ltured LC. 
Our data suggest that LC in situ are precursors of lymphoid dendritic 
cells and are immunologically immature. 
• Modulations in Lipid Metabolism and Content During Differ-
entiation of Cultured Human Keratinocytes. M. L. WILLIAMS , 
T. L. WHITE, B. E. BROWN, M. HINCENBERGS, AND P. M. ELIAS, 
San Francisco, CA. 
7. Fibroblast Collagen Production Inhibitory Lymphokine and 
Monokine Are Interferons -y and {3 Respectively. MATTHEW R. 
DUNCAN AND BRIAN BERMAN, Depts. of Dermatology, Un iversity of 
California, Davis, and VA Medical Center, Martinez, CA. 
We have previously shown that human peripheral blood mononu-
clear cells activated with concanavalin A (Con A) or lipopolysaccharide 
(LPS) produce respectively, lymphokines (LK) of 50,000 Mr, or mon-
okines (MK) of 20,000 Mr that inhibit the growth and collagen pro-
duction of cultured human dermal fibroblasts. Since these Mr fractions 
and LK/MK supernates contained anti-viral activity equivalent to 102-
103 U/ml of interferon (IFN) we investigated if any of the fibroblast-
inhibitory activites could be att ributed to human lFNs. Concentrations 
of 10- 105 U/ml of purified naturally-derived a, (3 and -y-lFN and 
recombinant DNA-derived a 2 and y-lFN did not inhibit the growth of 
subconfluent foreskin or adult dermal fibroblasts as assessed by 3H-
thymidine incorporation into DNA. In contrast, all tested lFNs caused 
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concentration dependent inhibitions of collagen production by con-
fluent fibrobl ast microcultures as assessed by 3H -proline incorporation 
into pepsin -resistant salt-precipitated collagen. At ~10" U/ ml -y-IFNs 
caused maximum inhibitions of 70%-80% and a and P-IFNs maximally 
inhibited by 50%-60%. Non-collagen protein synthesis was minimally 
affected. The collagen production inhibitory activity of Con A-induced 
LK supernate and its 50,000 Mr fraction was completely suppressed by 
103 neutralizing U/m l of either polyclonal or monoclonal antibody to 
-y- IFN, while polyclonal antibodies to c' and P-IFN had no effect. 
Sim ilarly, the collagen production inhibitory activ ity of LPS-induced 
MK supernate and its 20,000 Mr fraction was suppressed by polyclonal 
anti-,9-IFN but not by anti-a or anti--y -lFN. Anti-IFNs failed to reverse 
LK/MK growth -inhibitory activities. These data suggest collagen pro-
duction inhibitory LK and MK a re -y -IFN and P-IFN respectively and 
that growth inhibitory LK/MK are not fFNs. 
*Molecular Heterogeneity of the Bullous Pemphigoid Antigens 
Detected by Immunoblotting. R. S. LABIB, G. J . ANHALT, H. P. 
PATEL, AND L. A. DIAZ, Baltimore, MD. 
* Induction of Collagenase Expression in Human Fetal Skin 
Fibroblasts and Certain Other Human Cells by a Phorbol 
Diester. S . M. WILH ELM AND A. Z. EISEN, St. Louis, MO. 
8:00 AM-12:00 PM Sheraton Washington 
Marshall Room 
AFCR/ASCI/AAP DERMATOLOGY SESSION 
*Non-invasive Measurements of Skin and Cornea Using Fem-
tosecond Laser Pulse Optical Ranging. A. R. OSEROFF, J. Fu-
JIMOTO, S. DESILVESTRI, C. A. PULJAFITO, R. MARGOLIS, AND J. A. 
PARRISH , Boston, MA, and Cambridge, MA. 
* Phagocytosis of Keratin Filament Aggregates by Human Mon-
ocytes and Polymorphonuclear Neutrophils. H. HINTN ER, N. 
ROMANI, U. STA NZL, P. FRITSCH, AND T. J. LAWLEY, Bethesda, 
MD. 
* Epidermal Cells Produce Mediators Capable of Regulating 
Fibroblast Functions. A. D. HERNANDEZ, G. P. STRICKLIN , A. E . 
POSTLETHWAITE, E. A EVERS, AND M.A. CATES, Memphis, TN. 
* Modulation of Collagenase Production by Human Monocytes 
in Culture. AKIHIDE 0HTA, J. S. LOUIE, L. RYHANEN, AND J. 
UJTTO, Torrance, CA. 
*Rat-Mouse Hybridomas Producing Monoclonal Antibodies 
Reactive with a Basal Cell Hemidesmosome Antigen Simi-
larly to Human Bullous Pemphigoid Autoantibodies. C. L. 
BUREK, E. AVALOS, N. R. ROSE, D. F. MUTASIM , R. S. LABIB, H . P. 
PATEL, G. J. ANHALT, AND L.A. DIAZ, Baltimore, MD. 
• Nidogen and Heparan Sulfate Proteoglycan: Detection of 
Newly Isolated Basement Membrane Components in Normal 
and Epidermolysis Bullosa (EB) Skin . S. W. CAUGHMAN, T. 
KRIEG, H. HINTNER, R. TIMPL, S. I. KATZ, Bethesda, MD, Munich, 
F.R.G., and Innsbruck, Austria. 
*Peanut Agglutinin Defines an Epidermal Cell Membrane De-
fect in Skin from Patients with Epidermolysis Bullosa Sim-
plex . JO-DAVID FINE, Birmingham, AL. 
*Defining the Role of Complement in Experimental Pemphigus 
Vulgaris in Mice. N. F. EAGLSTEIN, G. TILL, L. A. DIAZ, R. S. 
LABIB, H . P . PATEL, AND G. J. ANHALT, Baltimore, MD, and Ann 
Arbor, MI. 
* Comparison of Plasminogen Activator Localization in a Pem-
phigus Lesion and in Psoriatic Plaque. S. MORIOKA, P. J . 
JENSEN, AND G. S. LAZARUS, Philadelphia, PA. 
* Brazilian Pemphigus Foliaceus Patients Have Elevated Thy-
mosin Alpha-! Levels. J. T. ROSCOE, P. H. NAYLOR, L.A. DIAZ, 
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R. S. LABIB, H. P. PATEL, A. D. GOLDSTEIN, S. A. P. SAMPAIO, AND 
G. J. ANHALT, Baltimore, MD, Washington, DC, and Sao Paulo, 
Brazil. 
* Phototoxicity in Mast-Cell Deficient, C5-Deficient and Leu-
kopenic Mice. H. W. LIM, M. HAGAN, AND l. GIGLI, San Diego, 
CA. 
* Local Ultraviolet Radiation Enhances the Elicitation of Con-
tact Hypersensitivity in the Mouse. L. POLLA, C. COULSTON, J . 
A. PARRISH, AND R. D. GRANSTEIN , Boston, MA. 
* Freshly Isolated Mouse Epidermal Cells (EC) Enriched for 
Thy+ Cells Fail to Exhibit Natural Killer (NK)-like Activity. 
J. L. NIXON-FULTON, P. R. BERGSTERSSER, J. HACKETT, JR., V. 
KUMAR, AND R. E. TIGELAAR, Dallas, TX. 
*Inhibition of Neutrophil Chemotaxis by 13-cis-Retinoic Acid 
May Be Endothelial Cell Dependent. M. G. TONNESEN, R. L. 
OSBORN, AND D. A. NORRIS, Denver, CO. 
* Therapy for Brown Recluse Spider Bites Is Dependent on 
Venom Persistence. R. S. REES AND L. E. KING, JR., Nashville, 
TN. 
*Polymorphic Analysis of the Human Keratin Genome. A. S. 
VAN VOORHEES , I. M. FREEDBERG, AND M. BLUMENBERG, New 
York, NY. 
12:00 PM-1:00PM Sheraton Washington Exhibit Hall 
AFCR/ ASCI/AAP DERMATOLOGY POSTER 
SESSION 
* A Model for Measuring Microcirculation in Skin. S. E. 
HUETHER, Z. J. WOJCIECHOWSKI, T. J. PETELENZ, L. G. LEONARD, 
AND G. G. KRUEGER, Salt Lake City, UT. 
* Psoralen-Induced Skin Photosensitization by Reactive Oxy-
gen Species ('02, 02 and OH). M. A. PATHAK, P. C. JOSHI , AND 
Z. ZAREBSKA, Boston, MA. 
* lgA Circulating Immune Complexes Occur in the Sera of 
Patients with Dermatitis Herpetiform is in the Absence of IgA 
Rheumatoid Factor. R. P. HALL AND R. W. EYRE, Durham, NC. 
• Erythema Nodosum Leprosum (ENL) Is a Loss of a State of 
Immune Suppression in Lepromatous Leprosy (LL). R. L. 
MODLIN, K. UYEMURA, L. WONG , AND T. H. REA, Los Angeles, CA. 
*Effect of Retinoid on Neutrophils. A. R. SHALITA AND W L LEE 
Brooklyn, NY. . . ' 
*Blood Eosinophilia and Anti-ssDNA Antibodies in Linear 
Scleroderma. V. FALANGA, T. A. MEDSGER, JR., AND M. REICHLIN, 
Oklahoma City, OK. 
*Phenotypic Differences Between Epithelial Keratinocytes of 
Human Conjunctiva and Cornea. R. M. McCALLUM, T . J. 
PALKER, L. M. Coso, AND B. F. HAYNES, Durham, NC. 
* Correlation Between Keratinocyte Expression of Ia and the 
Intensity of a Contact Hypersensitivity Response. L. K. ROB-
ERTS, G. J. SPANGRUDE, R. A. DAYNES, AND G. G. KRUEGER, Salt 
Lake City, UT. 
• Pemphigus and Pemphigoid Antigen Expression in Two Cul -
tured Human Keratinocyte Lines. D. CHERNOSKY, K. A. FRITZ, 
A.M. BEYER, AND R. E. JORDAN , Houston, TX. 
• Cutaneous Vascular Sensitivity to Lower Aliphatic Alcohols 
and Aldehydes in Oriental, Alcohol Flushers. J. K. WILKIN 
AND G. W. FoRTNER, Richmond, VA. 
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1:30PM-2:15PM Presidential Ballroom 
JSID GUEST LECTURER 
Shiego Nishiyama, Presiding 
Akira Kobata 
"The Sugar Chains of Membrane Glycoproteins- Structural 
Changes Induced by Malignant Transformation and Their 
Application for the Diagnosis of Cancer" 
2:30PM-5:30PM 
CONCURRENT SCIENTIFIC SESSIONS 
CONCURRENT SESSION 4A: PHOTOIMMUNOLOGY 
Congressional 
Kiichiro Dan no and Craig E lmets, Presiding 
1. Ultraviolet Light-Irradiated Langerhans Cells Fail to Stim-
ulate Allo-Ia-Reactive T Cells to Produce T Cell Differentia-
tion Factor. T. T sUCHIDA , J-H. QIAN, H . IzUMI, H. FUJIWARA, 
AND T. HAMAOKA, Institute for Cancer Research, Osaka University 
Medical School, Osaka, Japan. 
The effect of ultrav iolet light radiation (UVR) on the alloantigen-
presenti ng capacity of Langerhans cells (LC) in the in vit ro cytotoxic 
T lymphocyte (CTL) response was analyzed. Allogeneic murine epider-
mal ce lls (EC) could potently stimulate nylon wool-purified T lympho-
cytes, whereas UVR-EC (UVB dose: 1000 J/m 2) could not stimulate. 
Fluorescent staining of UVR-EC by various monoclonal ant i-la ant i-
bodies revealed no significa nt reduction in }a-reactivi ty. Moreover, the 
addit ion of UVR-EC did not inhibit t he CTL response stimulated by 
EC, excl uding the possible active suppression mechanism. The by-
passing of helper T lymphocyte requirement by Concanavali n A-acti-
vated spleen cell supernatant (containing IL-2 and other factors) could 
correct the UVR- induced impairment of CTL response, whereas puri -
fied recombinant IL-2 alone could not correct. This result clarified two 
points; 1) class I MH C molecules recognized by CTL are not impaired 
by UVR, and 2) the additional facto r other than IL-2 is required for 
the correction of UVR- induced impairment of CTL response. T he 
addit ional facto r could be prov ided by t he supernatant of mixed lym-
phocyte-EC culture. In terestingly, th is supernatant contained no de-
tectable IL-2 activity but high CTL-differentiation-inducing activity 
measured by the differentiatio n of thymocytes into CTL. In contrast, 
the supernatant of T lymphocyte culture stimulated by UVR-EC re-
vealed very low CTL-diffe rent iation-inducing activi ty. Thus, the UVR-
LC apparently lost alloantigen-presenting activity of Ia molecu le to 
produce CTL-differentiation factor, but this impairment could not be 
detected by the loss of reactivity to a certain monoclonal anti- Ja 
antibody so far tested. 
2. Effect of Ultraviolet Radiation on Ia Expression by the 
Epidermis. A. GILIIAR, L. K. ROBERTS, R. A. DAYNES, AND G. G. 
KRUEGER, Depts. of In ternal Medicine (Dermatology) and Pathol-
ogy, University of Utah School of Medicine, Salt Lake City, UT. 
Some skin diseases are characterized by both the infi lt ration of la+ 
lymphocytes and the expression of la by the keratinocytes. Since 
ultraviolet radiation (UVR) has a therapeutic effect on these diseases, 
the present study was undertaken to determine whether UVR exerts 
its effect through alte ring keratinocyte express ion of Ia. To test this, 
nude mice with one ear protected by electrical tape were exposed to 
UVR (5,500 J/m"/day) and then given an injection of normal mouse 
serum to induce ke ratinocyte expression of Ia. UVR t reated mice 
injected with nude mouse serum and non -UVR exposed animals in -
jected with normal mouse serum served as Ia- and Ia+ controls 
respectively. Analysis of I a expression was made by indirect immuno-
peroxidase staining using monoclonal ant ibodies specific for 1-A and I-
E determinan ts. Exposures (4 days fo r 30 min) led to LC depletion by 
marker analysi!!' in non protected ears, with no effect on the protected 
ears. In a second experiment, after 4 UVR treatments the animals were 
injected with the appropriate serum and continued on UVR exposures 
(5 days for 15 min). On day 10, epidermal sheets were analyzed for Ia 
expression. Results showed that keratinocytes were induced to express 
Ia 111 UVR protected ea rs and non-UVR treated mice injected with 
normal mouse serum. In contrast, the keratintocytes in the UVR non-
protected ears were Ia-. These results demonstrate that the inhibi tion 
of I a ex pression in the epidermis by UVR is a local phenomenon a nd 
is consistent with the notion that UVR may alte r disease processes by 
exertmg an effect on Ia expression. 
3. cis-Urocanate, a UV Irradiation Product, Decreases the 
Number of Ia-Positive Langer hans Cells in Cultured Epider-
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mal Sheets. F . P. NoONAN, E . C. DE FABO , AND H. MORRISON , 
School of Medicine, Flinders University of South Australia, Bedford 
Park, South Australia, George Washington University, Washington, 
DC, and Purdue Univers ity, Lafayette, IN. 
Ultraviolet (UV) irradiation of mice (wavelengths 250-320 nm) 
causes an immune suppression. Contact hypersensit ivity (CHS) is 
decreased if sensitiser is applied to an unirradiated site, a nd there is a 
defect in antigen presenting cells (APC). Our previous studies suggested 
that UV -induced suppression of CHS is initiated by an in teraction 
between UV and urocanic acid (UCA) in t he stratum corneum. With 
UV, UCA pbotoisomerises from the natural t rans form to the cis isomer. 
We have tested t he hypothesis t hat cis UCA modulates Ia expression 
on APC. 
EDTA-separated epidermal sheets were cultured at 37C in medium 
with or without t rans or cis UCA (prepared by HPLC). !a-positive cells 
(LC) were determined by a FTTC Linked or a peroxidase linked stain 
using mouse monoclonal anti- IA ant ibodies. LC were also enumerated 
by an ATPase or a fl-glucuronidase stain. After 3 days of culture, the 
number of cells detected by all methods was unaltered in control 
cultures or in cul tures with trans UCA. In cultures with cis UCA, the 
number of !A-positive cells was significantly decreased by 25-35% (p 
< 0.001), but t he number of ATPase positive and of (:!-glucuronidase 
positive cells was unaffected. Concent rations of 20-200 llg/ml of cis 
UCA were effective on epidermal sheets from Balb/c mice (lAd), or 
C3H mice (lAk). The number of IA positive cells was unchanged in 
epidermal sheets incubated with cis UCA at 4C. Addition of cis UCA 
to anti-lA antibody did not alter staining. In contrast, incubation with 
cis or trans UCA (50 llg/ml) did not alter la induction by a Con A 
supernatant on a mouse macrophage cell line PU-5-IR. These findings 
are consistent with an effect of cis UCA on Ia expression of a subset of 
APC. 
4_ The Effect of UVB, UVC and Temperature Elevation to 42° 
on the Production of ETAF. THOMAS KUPPEH, JOSEPH Mc-
GUIRE, AND LUANN LIGHTFOOT, Depts. of Dermatology and Surgery, 
Yale University School of Medicine, New Haven, CT. 
The effect of UVB, UVC and temperature elevation to 42" on the 
production of ETAF has been examined in the following cultured cells: 
Neonata l human foreskin keratinocytes (HFEC) in secondary cultures, 
a t ransformed mouse keratinocyte (PAM), and a human epidermal 
carcinoma (A431) . ETAF was measured by determ ining ·'Htdr incor-
poration into DlO.G4.1 (a cloned T helper cell) in the presence of 
concanavalin A. Proliferation of this clone is IL-l dependent. 
UV254 nm caused increased production of ETAF by PAM and had 
little effect on A431 which has high constitut ive levels. Constitutive 
levels of ETAF in HFEC were low and only slight ly stimulated by 
UV254 nm. UV300 nm caused increased product ion of ETAF in PAM 
cells had litt le effect on HFEC or on A431 which had high preirradiation 
levels of ETAF. Keratinocytes freshly isolated from neonatal foreskin 
produced increased amoun ts of ETAF at 42". 
Elevation of temperature from 37" to 42" for 4 hours resulted in 
substant ial stimulation of ETAF production in PAM and HFEC. 
Temperature elevation did not stimulate ETAF production by A431 
which spontaneously produces large amounts of ETAF. 
The increase in ETAF caused by temperature elevation represents a 
potentially important interaction between hyperthermia and immu-
noregulation since others have shown that T cell proliferation in 
response to IL-l is sensitive to small elevations in temperature. 
5. Suppression of Multiple Hapten-Specific Immune Responses 
by UV-Induced Suppressor Cells . STEPHEN E. ULLRICH, GENE 
K. YEE, AND MARGARET L. KRIPKE, Univers ity of Texas System 
Cancer Center, Dept. of Immunology, M. D. Anderson Hospital, 
Houston, TX. 
Exposure of mice to ultraviolet-B (UV) radiation interferes with 
their ab ility to respond to a contact allergen applied epicutaneously at 
a distant unexposed site. This immunosuppression is associated with 
the appearance of hapten-specific suppressor T lymphocytes, and the 
suppression of contact hypersensitivity (CHS) can be transferred to a 
nonirradiated recipient by the adoptive t ransfer of these lymphocytes. 
We wished to determined whether other immune responses besides 
CHS were regulated by these UV-induced suppressor cells. In addition 
to suppressing CHS, the cells from UV irradiated and hapten sensitized 
animals suppressed the primary lymphoproliferative response ofT cells 
to hapten modified splenic adherent ce lls, as well as the generation of 
cytotoxic T cells to hapten-modified self. Only primary immune re-
sponses were affected; no suppression was noted when the responder 
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cells were obtained from a pre-sensit ized animal. In addi t ion, introduc-
t ion of the preformed suppressor lymphocytes into unirradiated recip-
ie nts rendered them incapable of generating an anti body response 
against haptenated erythrocytes. T hese data demonstrate that hapten 
specific, UV -induced suppressor cells are capable of regulating a variety 
of hapten -specific immune responses. Whether the combination of UV-
irradiation followed by hapten sensitization induces one suppressor ce ll 
that regulates antibody production, generation of cytotoxic lympho-
cytes and lymphoproliferation or induces multiple subsets of regulatory 
lymphocytes rema ins to be dete rmined. 
6. Suppression of Graft-versus-Host Reactivity by Ultraviolet 
Radiation. WARWICK L. MORISON AND RICHARD A. PIKE, NCI-
Frederick Cancer Research Facility, Frederick, MD. 
We have investigated the mechanism of UVB -induced suppression 
of the local graft-versus- host (GVH) reaction. We first established that 
a s ingle exposure of recipient (C57B L6 x C3H -) F1 (B6C3F,) mice to 
UVB radiation suppressed the GVH reaction to parental C3H-' lymph-
oid cells, as measured by t he popliteal lymph node weight gain assay. 
Severa l observations provided evidence to suggest that this effect of 
UVB radiation is nonspecific and involves an alteration of the host 
lymphoid cell component of the reaction. First, the nonspecific trauma 
of mild thermal injury also suppressed the GVH reaction. Second, 
although t reatment of mice with rose bengal and visible radiation 
suppresses contact hype rsensitivity while t reatment with eosin and 
visible radiation does not, both types of phototoxic treatment sup-
pressed the GVH reaction. Third, implantation of spleens from normal 
B6C3F1 mice into UVB-treated or thermally injured recipient mice, at 
the time of injection of graft cells, overcame the suppression of the 
GVH reaction . Finally, treatment of donor 86C3F, mice with UVB 
radiation did not supp ress the host-versus-graft reaction in recipient 
C3 H- mice, which suggests that radiation does not alter the stimulatory 
function of B6C3F, cells. These findings are a ll consistent with a 
hypothesis that UVB radiation suppresses GVH reactivity by reducing 
the host component of this immune response through diversion ce lls 
from the site of the reaction . Thus, an alteration of cell trafficking 
appears to be an additional pathway by which UVB radiation can 
produce immunosuppression. 
7. Mediators of SSA, RnP and Sm Antigen Expression on 
Human Keratinocyte Surfaces. S. K. JONES, R. M. KISSINGER, 
L. A. LEE, AND D. A. NORRIS, Dept. of Dermatology, Univers ity of 
Colorado School of Medicine, Denver, CO. 
Specific antinuclear antibodies are useful in identifying subsets of 
lupus erythematosus (LE) and may be directly involved in the aetiology 
of cutaneous lupus les ions. UV irradiation has been shown to induce 
(in vitro) expression of SSA, RnP & Sm antigens on keratinocyte ce ll 
surfaces. Further studies have shown that SSA, RnP, & Sm ant ibodies 
would stimulate lysis by mononuclear ce lls of targets coated with the 
relevant a nt igens, linking antibody with keratinocyte damage in LE 
lesions. This is supported by the observation that human skin grafted 
into nude mice binds SSA ant ibodies in vivo, th is being increased by 
UV irradiation. The present study was undertaken to determine 
whether other immunologic, metabolic or cell injury stimuli might 
induce keratinocyte ce ll membrane expression of nuclear antigens in 
vit ro. 
Human keratinocyte cul tures were grown in MCDB 153 on Lab-Tek 
slides. Test substances include n interferon (10, 100 & 500 1'/ml), 
cholera tox in (2.5 nM) , phorbol-122-myristate-13-acetate (PMA) (1 & 
10 ng/ml) appied for 12, 24, 48 and 72 hours and hydrogen peroxide 
(H20 2) (10- 7 & 10-8 M) applied for 2 hours with 24 hours subsequent 
culture in MCDB. Four slides were used for each experiment. After 
incubation , one was assessed for viabi li ty (acridine orange/ethidium 
bromide), the other three being incubated with human sera containing 
a) anti-SSA ant ibodies, b) anti-RnP antibodies and c) no nuclear 
antibodies. Binding of human lgG antibodies to the surface of kerati-
nocytes was assessed by immuno!luorescence. 
None of these stimuli induced cell surface a nt igen expression, thus 
supporting the hypothesis that it is specifically UV light rather than T 
cell specific immune (li IF) , metabolic (chloera toxin), cell injury (H202), 
or non-specific (PMA) stimuli , which induces antigen expression on 
the keratinocyte. This may be a crit ical step in antibody dependent 
keratinocyte damage seen in LE. 
8. A Sensitive and Specific Assay to Detect and Quantitate 
Ro(SSA) and La(SSB) Antibodies. RAFAEL HERRERA-ESPARZA, 
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HANY Y. HALIM, T HOMAS T. PROVOST, AND LUIS A. DIAZ, Johns 
Hopkins Medical Institutions, Baltimore, MD. 
Ro (SSA) and La (SSE) determinations are important in the evalu-
ation of cutaneous lupus erythematosus patients. In order to quantitate 
these antibody systems, we developed an assay using partially purified 
Ro (SSA) and La (SSE) ant igens and immunoblot techniques. Fresh, 
human spleens obtained at autopsy were homogenized in a buffer 
containing 1.5 mM of phenylmethylsulfonyl fluoride (PMSF). T he 
homogenate was dialyzed and applied to a DEAE column. The active 
fractions were further purified by a Sephacryl S-300 column. The Ro 
(SSA) and La (SSE) antigens eluted in a single peak. SDS-PAGE of 
this peak was performed a nd the proteins t ransferred to nitrocellulose 
paper. After washing, the nit rocellulose strip was developed with a 
peroxidase-antiperoxidase technique using peroxidase-labelled anti 
IgG. 
Antigen detection, employing gel double diffusion and the immuno-
blot technique revealed that Ro (SSA) antisera detected a 58K band 
while the La (SSE) ant isera detected two bands, 40 and 42 Kd. Normal 
sera failed to detect any proteins. High dilutions (-1 x 106) of Ro 
(SSA) and La (SSE) sera were fou nd to react with the Ro (SSA) and 
La (SSB) antigens blotted onto the nitrocellulose strips. 
The similarities of the immunochemical properties of Ro (SSA) and 
La (SSE) antigens detected with our techniques compared with those 
of other laborato ries indicate: 1) partially purified spleen extracts are 
an excellent source of Ro (SSAJ and La (SSE) antigens; 2) these 
antigens can be employed with immunoblotting techniques to provide 
a sensitive assay which provides molecular weight data of the antigens 
as well as t iters of the respective ant ibodies. 
9 . The Inhibitory Effect of PUV A on the Immunity of Experi-
mental Dermatophytosis in Guinea Pigs. TAKESHI HORIO AND 
TAKAS HI OKURA, Dept. of Dermatology, Faculty of Medicine, Kyoto 
University, Kyoto, Japan. 
Experimental dermatophytosis in guinea pigs regresses sponta-
neously in a few weeks acquiring delayed-type hypersensitivity. We 
examined the effect of topical PUVA on t he disease course and im-
munity of experimental dermatophytosis which was induced by t he 
inoculation of spores of Trichophyton mentagrophytes. Guinea pigs 
which had been inoculated on the non-treated skin showed mild ery-
thematous les ions with scaling in a few days and then developed the 
most in tense reaction between lOth and 14th day, revealing oozing and 
ulceration. The lesion resolved completely to leave an alopecic scar by 
the third week. On t he other hand, animals which had been inoculated 
on the PUVA-treated site showed only mild squamous, erythematous 
les ions until 4th postinfective week, when the intense reaction began 
to appear. Complete regression was observed by the fifth week in these 
animals. Trichophytin tests performed on the 14th postinfective day 
were positive in the guinea pigs of non-treated group, while negative in 
the PUVA-treated animals. The latter group revealed a positive reac-
t ion on the fifth week. Cu lturing revealed that dermatophytes disap-
peared earlier from the inoculation site in the non-PUVA group than 
in the PUVA-treated guinea pigs. Reinoculation was eliminated by 2 
weeks in both groups. PUVA did not show inhibitory effect on immu-
nity of guinea pigs sensit ized by int racutaneous injection of trichophy-
tin. These results indicate that PUV A t reatment suppresses the im-
munity of dermatophytosis and delays the spontaneous resolution of 
the lesions, and suggest that Langerhans cell is involved in the devel-
opment of cell -mediated immunity in the experimental dermatophy-
tosis in guinea pigs. 
10. PUVA Radiation Suppresses Mast Cell Degranulation In -
duced by Compound 48/80 or Concanavalin-A. KnCHIRO 
DANNO, KENICHI TODA, TAKAO TACHIBANA, AND TAKESHI HORIO, 
Dept. of Dermatology, Kyoto Univers ity, l<yoto, Japan. 
PUV A is a successful treatment modality of solar urt icaria and 
urticaria pigmentosa. This an imal study was performed to investigate 
the effect of PUVA on immediate-type skin reactions. Ears of ICR 
strain female mice were t reated with topical PUVA (0.5 % 8-methoxy-
psoralen (8-MOP) plus 1.5- 2.5 J j sq em of UV -A light). PUVA in this 
energy dose range did not cause measurable ear swelling response 
(ESR) or mast ce ll (MC) degranulation. At several time intervals after 
PUVA radiation (2 hr- 14 days), ESR to intradermal injection with (1) 
compound 48/80 (C 48/80) (2.5 mg/mL, 10 I'L), (2) concavalin-A (Con -
A) (2.0 mg/mL), or (3) a mixture of 5-hydroxytryptamine (5-HT) and 
histamine (H) as vasodilator (1 mg/ mL and 50 mM, respectively) was 
measured with the aid of a dial thickness gauge using different groups 
of mice (10 mice each), respectively. Rate of MC degranu lation and 
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MC numbers were also assessed by light microscopy using toluidine 
blue-stained semithin sections. ESR induced either by C 48/80 or Con-
A was significantly suppressed dose-dependently (>42% inhibition) by 
PUVA between 2 hr-3 days' postirradiation as compared with that in 
non-irradiated control mice (20 mice); ESR returned to normal levels 
by 7- 14 days. % MC degranulation was remarkably decreased (>48% 
inhibition) in accordance with a suppressed ESR. Either 8-MOP or 
UV-A light showed no such effects. There were no changes in MC 
numbers. 5-HT/H-mediated ESR was not significantly altered by 
PUV A, suggesting thai vascular responses to chem ical mediators were 
not affected by PUVA. It seemed therefore that decreased skin reactiv-
ity to MC liberators may be due to a PUVA-induced noncytolytic 
alteration in MC release mechanisms. 
11. Dose Response Studies for UV A in the Induction and Elic-
itation of Contact Photosensitivity in BALB/c Mice. G. M. 
SHIVJI, W. R. BROWN, AND C. A. RAMSAY, University of Toronto, 
Toronto, Ontario, Canada. 
Contact photosensit ivity (CPS) that has been induced in an experi-
mental animal may not be detected if the elicitation dose of UV A is 
too low. We performed UVA dose response studies for t he induction 
and elicitation of CPS to tetrachlorsalicylanilide (TCSA) in BALB/c 
mice. Groups of mice were photosensitized on days 1 and 2 by the 
application of 50 11l of 1% TCSA in acetone to the clipped dorsal skin 
followed by varying UVA doses (45 mJ/cm2 to 2.16 J /cm2). On day 8 
elicitation was performed with 10 J.d of 0.5% TCSA in acetone to each 
ear fo llowed by varying doses of UVA (180 mJ/cm2 to 2.16 J/cm2). 
Increase in ear thickness was measured 24 and 48 hours after elicitation. 
The challenge procedure in non sensitized animals produced an in -
crease in ear thicknesR of 1.75 ± 0.89 (S.D.) X 10-3 em. Sensitizing 
doses of UVA of 180 mJ /cm2 or more produced maximum ear swelling 
24 hou rs after elicitation . At sensitization doses less than 180 mJ/cm2 
the maximum response :.Vas delayed to 48 hours. With a sensitizing 
dose of 180 mJ /cm2, an elicitation dose of 540 mJ /cm2 produced a mean 
increase in ear swelling of 4.5 ± 5.7 X w-" em and 30% of the animals 
showed CPS whilst at the same sensitizing dose an elicitation dose of 
2.16 J /cm2 produced ear swelling of 16.5 ± 8.4 x 10- 3 em and 100% of 
the animals developed CPS. CPS was defined as ear swell ing >3 S.D. 
of that seen in non sensit ized animals. Intermediate elicitation doses 
produced intermediate responses. Similar results were seen wi th in-
creasing elicitation doses at sensitization doses above 180 mJ/cm2. 
In our study a 100% rate of CPS to TCSA was consistently achieved 
with sensitizing doses of UVA of 180 mJ/cm2 or more and in order to 
detect the CPS the elicitation dose of UVA had to be 2.16 J/cm2 . 
12. Tumor Antigen Expression in the Skin of Mice Exposed to 
Ultraviolet Radiation. K. H. SEILSTAD, C. W. DEWITT, G. G. 
KRUEGER, AND L. K. ROBERTS, Depts. of Internal Medicine (Der-
matology) and Pathology, University of Utah School of Medicine, 
Sa lt Lake Cit.y, UT. 
It has been postulated that prior to tumor emergence, antigens 
develop in the skin of mice exposed to subcarcinogenic doses of ultra-
violet radiation (subUV). These antigens are capable of eliciting im-
munologic responses that are cross- reactive with UV ·tumor associated 
transplantation antigens (TATA). In this study, a battery of mono-
clonal antibodies (MAb) generated against the TATA expressed by 
UV -tumors that were induced in C3H and related H-2 congenic strains 
of mice were used to identify TATA expression in the skin of C3H 
mice exposed to subUV . Analyses by indirect immunoperoxidase and 
indirect immunofluorescence staining did not provide visual detection 
of TATA in either epidermal sheets or frozen sections of skin from 
subUV C3H mice. However, cross-reactive TATA were detected in an 
ELISA assay employing either 3 M KCI solubilized cell extracts from 
the epidermis of C1H mice exposed to subUV or supernatants from 
UV -tumor ce ll cultures. These antigens were not present in solubilized 
epidermal ce ll extracts from non -UV-irradiated mice. Class I molecules (H -2D) were identified by this method in these samples. T hese antigens 
(TATA and Class I) were not detected in supernatant from epidermal 
cell tissue cultures (from subUV and normal C3H mice). From this 
study we conclude that: cross- reactive TATA are expressed in the 
epidermis of mice exposed to subUV; a limited number of cross- reactive 
TATA dete rminants are expressed by cells within subUV skin, since 
only 1 of 5 TATA reactive MAh recognized these antigens; and these 
antigens were detected in the supernatant from cultured UV -tumor, 
but not cu ltured epidermal ce ll s. 
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13. Immune Suppression Mediated by Extracorporeal Photo-
pheresis. C. L. BERGER AND R. L. EDELSON , Dept. of Dermatology, 
Columbia University, New York, NY. 
Eight patients with leukemic cutaneous T cell lymphoma (CTCL) 
and one patient with the auto immune disease pemphigus vulgarus have 
been reported to respond to extracorporeal photopheresis. This treat-
ment exposes a lymphocyte-enriched blood fraction to 8-methoxypso-
ralen and ul traviolet A light, prior to returning cells to the patient. 
Response to therapy was monitored by in vitro evaluation of cell 
viability, response to phytohemagglutinin (PHA), cytofluorographic 
detection of t he binding of monoclonal antibody BE2 (tumor-associated 
marker) and alterations in T cells analyzed by monoclonal antibodies 
T3 (Pan), T4 (Inducer) and T8 (Suppressor/Cytotoxic). 
The efficacy of phototherapy has been demonstrated in all patients 
by a gradual decrease in lymphocyte viability in vitro from 91 % + 1 
Pretx to 12% ± 1 on Day 3, and by 98% ± 3 inhibition of PHA response. 
An in vivo reduction in mature T cells was demonstrated by an acute 
decline in circulating T cells (46% reduction ± 29), T4+ cells (55% ± 
23) and T8+ cells (40% ± 30) in 4 patients. Decreased tumor burden 
was demonstrated by >50% reduction in BE2+ cells maintained in the 
bloodstream of each of 2 reactive patients for more than 2 years. A 
35% ± 6 reduction in the absolute number of circulating lymphocytes 
also occurred in 4 CTCL patients treated for 2-3 years. Most indicative 
of the immunosuppressive nature of photopheresis is the three-fold 
increase in T8+ cells seen in the ci rculation of 5 long-term patients. 
These results suggest that extracorporeal phototherapy mediates 
long-term cytoreduction of leukemic tumor burden in intractable 
CTCL. This therapy is immunosuppressive and potentially useful in 
treatment of autoimmune disorders, as well as leukemias. 
14. Effect of {:j-NAD Addition on the Post-Ultraviolet Light 
Hypersensitivity of Cockayne Syndrome Lymphoblastoid 
Cell Lines. FUKIO OTSUKA, ATSUSHI KUKITA, AND JAY H. ROBBINS, 
Dept. of Dermatology, Tokyo University Hospital, Tokyo, Japan, 
and Dermatology Branch, NIH, Bethesda, MD. 
Cultured cells from Cockayne syndrome (CS) patients are known to 
have a high lethali ty to 254nm ultraviolet (UV) light. It is controvers ial 
if the exogenous {:j-NAD normalize such an abnormality of CS fibro-
blasts. We have reported CS lymphoblastoid cells to be reliable to 
evaluate the UV sensitivity in te rms of survival assay. Thus we studied 
tne post-UV survival of CS lymphoblastoid lines added with {:j- NAD. 
4 CS, 2 xeroderma pigmentosum (XP) and 3 normal control lines, 
irradiated with 1- 10 J/m2 254 nm UV light or mock irradiated, were 
cultured with or without 0.1 mM {:j-NAD. A line's post-UV viability 
ratio was calculated by dividing the number of viable cells in an 
irradiated cultu re on the 3rd postirradiation day by the num~er of 
viable cells in an unirradiated culture of the same line on that day. 
Viability ratios and Do values were compared between cultures with 
and without {:j-NAD. 
2 CS lines showed a significant increase of the post-UV survival by 
{:j-NAD, however it could not rectify the UV sensitivity of CS nearly to 
the normal level. The other 2 CS, 2 XP and 3 normal control lines did 
not respond to {:j-NAD addition. 
It is concluded that CS lines are heterogenous in the response of {:j-
NAD addition and {:j-NAD may play a partial role, in reducing t he UV 
lethali ty to some extent in some CS lines. 
15. Action Spectrum and Molecular Weight of Photoantigens 
in Solar Urticaria. TOSHIYUKI AOKI, Dept. of Dermatology, Ha-
bikino Hospital of Osaka Prefecture, Osaka, Japan. 
Five cases of solar urticaria were investigated monochromatically 
and immunologically. Patient's serum was irradia ted with projector 
light and injected into the skin of the patient own. Immediate wheal 
and flare reaction was noted in four of five cases. In the remaining one 
only irradiated plasma gave the positive reaction . These serum and 
plasma did not induce any reaction in normal subjects, and also 
irradiated serum or plasma of the normal subjects caused positive 
reaction only in the patients. Thus antigen was thought to be produced 
in the serum or plasma by light irradiation (photoantigen). 
Molecular weight determination of photoantigens by Sephadex G-
200 gel-filtration of irradiated serum or plasma and monochromatic 
action spectrum study showed that in four cases with photosensitivity 
at 400-500 nm, molecular weight of photoantigen was 25,000-45,000 
dalton, and in one of four cases who showed addit ional photosensitivity 
at 330-380 nm another photoantigen was noted in t he range 300,000-
1,000,000 dalton. In the case in which photoangiten was produced only 
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in plasma, action spectrum ranged from 290 to over 600 nm and 
Sephadex G-200 ge l-fil t ration could not localize ant igen activi ty . 
These resul ts seem to implicate that action spectrum of solar urti-
caria is related to the nature of photoant igens and in pa rticula r case to 
the molecular weight of photoant igens. 
CONCURRENT SESSION 4B: KERATINIZATION 
Federal 
Larry P eterson and Tadashi Tezuka, Presiding 
1. Analysis of Keratin Compositions of Normal Human Epider-
mis and Callus by Two-Dimensional Gel Electrophoresis and 
Anti-Keratin Monoclonal Antibodies. S. DEKIO , G. J. STEVENS, 
K. HASHIMOTO, AND J . JIOOI , Dept. of Dermatology, Wayne State 
University, Detroit, MI, VAMC, Allen Park, MI, and Dept. of Der-
matology, Shimane Medical Unive rsity , lzumo, Japan. 
Keratin composit ions of normal human epidermis (NHE) and of 
callus (C) were analysed by two-dimensional polyacrylamide gel elec-
t rophoresis (2D-PAGE). NH E keratins were separated in to 5 neut ral 
and 24 ac idic components, a nd C keratins were separated in to 2 neutral 
and 17 ac idic components. The 50 kd and 58 kd keratins both having 
neut ral and ac idic components on 2D-PAGE ofNHE and/or C keratins 
were a nalysed by immunoblotting using a nt i-kerat in monoclonal anti -
bodies, EKH4 (50 kd) and AN3 (50 kd a nd 58 kd), which recognized 
keratins in the lower epidermal laye rs. Al t hough EKH4 and AN3 
stained 50 kd-pl 7.0 and 50 kd-pi 6.3 components of NHE, they did 
not stain 50 kd components of C. Since 50 kd keratin consisted of one 
neutral and two ac idic components in NHE and one ac idic component 
in C, one of the two acidic components of NHE and the ac idic compo-
nent of C were not. recognized by these ant ibodies, suggesting t heir 
ant igenic difference from the stained 50 kd components . Al though AN3 
stained 58 kd-pl 7.0 component of NHE and C, it stained also 56 kd-
pl 6.2 component of C. The fact that ac idic 58 kd component (s), a 
newly found one in t he present study, were not stained by AN3 
suggested that they had ant igenic difference from the neut ral 58 kd 
component . T he 56 kd-pJ 6.2 component of C might be a degraded 
neut ra l 58 kd component. 
The present study has shown that 2D-PAGE combined with immu-
noblotting using ant i-keratin monoclonal ant ibodies is an excellent 
method for the analys is of skin keratins. 
2. On the Expression of Low Molecular Weight Keratins in 
Epidermis. E. BIRGITTE LANE, IRENE M. LEIGH, AND CAROL A. 
MAKIN , Imperial Cancer Research Fund, London, U.K. . 
The keratin proteins which they express divide epi t helia between 
t he simple epithelial of internal organs and the stratified squamous 
epithelium of epidermis, and it is widely held that the 3 smallest, 
embryologically primary keratins, nos. 8, 18 and 19 (= LMW keratins) 
hallmarks of simple epi thelia, a re not expressed in normal adult ker-
atinocytes, a lthough they are in many transformed derivatives. (Merkel 
ce ll non-keratinocytes do express these keratins.) With recent new 
data from high av idi ty- and monospecific-monoclonal ant ibodies ~o 
keratins and biotin-avidin detection methods, earlier reports on th1s 
p henomenon have been re-evaluated. Using LP34 (mult ispecific), LE61 (to 18) , LE41 (to 8), LP2K (to 19) and CAM5.2 (to 8 and 18) as 
indicator antibod ies, LMW keratins have been unequivocally detected 
in keratinocytes in normal different iating fe tal epidermis and adult 
hair follicle cell s. Local va riations can be seen which are masked m 
b iochemical analysis. Persistent low-level expression of LMW keratins 
in adul t keratinocytes suggests that loss of keratins during different ia-
t ion might only be a quantitative reduction. 
3. Structure and Asse mbly of Human Epidermal Ke ratin Fila-
ments. RIVA E ICHN ER, EMMAN UEL C. GLAVARI S, AND UELI AEBI , 
Depts. of Dermatology and Cell Biology and Anatomy, J ohns Hop-
kins School of Medicine, Baltimore, MD. 
T o elucidate the structure and assembly of keratin filaments, kera-
t ins extracted from human epidermal cells were renatured in vitro and 
examined by electron microscopy. During "open dialysis" against 5 mM 
T ris, 1 mM DTT, pH 7.5 (standa rd conditions), very short 2.5- 4.5 nm 
d iameter protofilaments or protofibril s and 10 nm fil ament pieces were 
init ially observed (20- 45 min ), followed by the appearance of full-
length fila ments (by 100 min ). By increasing the pH of the dialysis 
buffer , or including 2- 6 M urea, the process of filament assembly could 
be retarded or a rrested. In a ll cases, predominantly unit- length (40-
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100 nm) structures accumulated as stable intermediates. These short 
structures rapidly formed long filaments when dialyzed against stand-
ard conditions. The diameter of full -length filaments ranged between 
8- 12 nm, even along individual fi laments. When reassembled filaments 
were dialyzed against various buffers (e.g. 10 mM P04 , pH 7.5 or 5 mM 
Tris, pH 9.5), the fil aments unraveled and gradually dissociated into 
thin , short subunits, although not necessarily in the reverse sequence 
of assembly. 
These data suggest t hat in vitro keratin fil ament assembly is a 
multistep process: first lateral aggregat ion of keratin polypept ides to 
form 2-3 nm protofilaments -+ 4.5 nm prot.ofibrils-> 10 nm filaments 
of unit length, followed by longitudinal annealing of filament pieces to 
form full -length filaments. The variation observed in filament width 
suggests that t he number of protofilaments per 10 nm filament is not 
rigidly controlled. Our results further suggest t hat keratin fil aments 
are dynamic structures which may be modulated and remodeled by 
their environment. 
4 . Reorganization of Kerat in-Intermediate Filaments and Mi-
crotubules During Cell Cycle and Cytostatic Drug Treatments 
in Human Keratinocy tes. Y ASUO i<ITAJIMA , SHUNI CHIRO INOUE, 
AND HIOEO YAOITA, Dept. of Dermatology, Jichi Medical School, 
T ochigi, J apan . 
The functions of keratin-in te rmediate filaments (J<JFs) remain un-
clear compared to microtubules (MTs) and microfilaments (MFs) . T his 
may be due to lack of biochemical agents that disrupt the function of 
KIFs in manner analogous to that of colchicine and cytochalasin B. 
From functional aspects, we have studied t he behavior of KIFs during 
cell cycle and disruption of MTs and MFs. 
Normal human keratinocytes were cultured on glass coverslips. 
Immunofluorescence microscopy by double-staining with ant i-keratin 
and ant itubulin showed different networks between KIFs and MTs in 
cells in colony, but similar arrangements in migrating single cells. T hey 
underwent the structural rearrangement independent ly during mitosis. 
In prophase, two poles (MTs) for spindle were formed fi rst wi thout 
KIF rearrangements. In rounded, meta- and anaphase cells, KIFs 
formed a grobal aggregation (a cage) around t he spindle and a spoke-
like array radia ting from the cage to the cell periphery where t hey were 
connected wit h those of the adjacen t cells at desmosomal sites. In 
telophase, KIFs and MTs reverted back independently to the original 
organiza tion. These results may suggest that J<JFs play a role in a ce ll 
societal function to keep the cell in its correct posit ion during mitosis, 
while MTs engage in intracellular division. By independent 1-hr treat-
ment with colchicine (20 I'M) or cytochalas in B (20 I'M), almost no 
effects were exerted on KIF arrays, while MTs or MFs were disrupted. 
The simul taneous t reat ments induced an interesting reorganization of 
KIFs into a basket-weave like structure. These results may suggest 
that KIFs are dina mic rather than static structures in association with 
other cytoskeletons. 
5. Intermediates in the Conversion of Prekeratin into Kera tin 
Molecules in Normal Human Epidermis a nd P soriasis. YOH-
TARO i<ATAGATA AND J<A ZUO ASO, Dept. of Dermatology, Yamagata 
University School of Medicine, Yamagata , J apan. 
In order to elucidate the rela tionship between prekeratin (PI<) and 
keratin (I<F) molecules, we performed pulse-chase experiments using 3~S-methionine or 14C-glycine in human epidermis in vit ro. Of six P I< 
molecules (49, 52, 55, 62, 69 & 711<) that incorporated 3~S-Met, 551<-
PJ< incorporated the most '1"S-Met. In three molecules (52, 55 & 621<) , 
incorporation was decreased at 30 min after chasing; however, incor-
poration of only two (55 & 62K) of the six PK molecules was increased 
at 60 min . On the other hand, in t he case of 14C-Gly, the two PK 
molecules (52 & 621<) were increased instant ly wi thout decrease afte r 
chas ing, and reached a peak at 60 min. From these resul ts, we concluded 
t hat the ini t ial stage of processing is as follows: These P I< molecules (52, 55 & 62 I<) are first cleaved in the N -terminal region, t hen two 
PK molecules (55 & 691<) proceed to inte rmediates (52 & 62K) by 
means of some proteolytic enzyme(s). 
Moreover, a similar experiment was undertaken in psorias is vulgaris 
using 14C-Giy. In addition to the above s ix PI< molecules, another 
molecule (461<) was detected in !luorography. Incorporation of "C-Gly 
was almost the same as that in normal epidermis, but the 62 and 71K 
molecules were increased at 120 min a fter chasing. The increase in 711< 
and stability of 521< after chasing may indicate an abnormali ty or 
deficiency in an enzyme that converts PI< in to KF molecules in normal 
epidermis. 
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6 . I nduction of P sorias is-like Keratin E x pression in Normal 
E pide rmis by Tape-S tripping. ROBERT A. WEISS, ABEL TORRES , 
AND RIV A E ICHNER, Depts. of Dermatology, J ohns Hopkins Univer-
sity School of Medicine, Balt imore, MD, and NYU School of Medi-
cine, New York, NY. 
To better understand t he biologic significa nce of keratins expressed 
in epidermal hyperp ro liferative diso rders, we analyzed keratins from 
normal epide rmis which was induced to hyperproliferate by tape-
stripping the stratum corneum . Stratum co rneum was removed by 
repeated cellophane tape-stripping from t he backs of three normal 
volunteers and biopsy specimens of these areas were taken at 0, 1, 2, 3 
and 7 days. Keratins were extracted, separated by SDS-gel electropho-
res is a nd further characterized by immunoblot a nalysis using mono-
clonal ant ikeratin ant ibodies, AE1 and AE3. In addit ion, corresponding 
cryostat sections fro m each biopsy were stained by indirect immunoflu -
orescence (IF) wit h the same monoclonal ant ibodies. Our results indi -
cated that whereas normal epidermis expressed fou r major keratins (50 
kd, 56.5 kd, 58 kd and 65- 67 kd), by t he first day hyperp roliferative 
tape-stripped epidermis expressed the addi t ional keratins, 48 kd (AE1 -
posit ive) and 56 kd (AE3-posit ive). These same keratins were previ-
ously ident ified in psorias is and other hyperproliferative epidermal 
disorders. IF stai ning revealed a shi ft from t he normal AE1 basal layer 
patte rn to intense AE1 suprabasal sta ining as previously reported fo r 
hyperproliferative epidermal diseases. Both t he patte rns of keratin 
expression and IF stainin g returned to virt ually normal by day 7. These 
results indicate t hat expression of the 48 kd and 56 kd keratins and 
associated AE1 suprabasal staining, previously reported to be a conse-
quence of epide rmal hyperproliferative disease, may be induced in a 
reve rsible way in normal skin . This provides addit ional evidence that 
these keratins represent molecular markers for hyperp roliferation. 
7 . A New Ke rat inocyte Prote in I nduced by Recombinant Hu-
man Gamma Interferon . J . N. MA NSBRID GE, B. NICKOLO FF, AND 
V. B. MORH ENN, Psorias is Research Institute and Dept. of Derma-
tology, Stanford University School of Medicine, Sta nford, CA. 
We have shown previously t hat recombinant human -y-interferon (r-
INF--y) causes t he synt hesis and expression of HLA-DR in cul tured 
human keratinocytes within 3 days. In a search for fu rther proteins 
induced by r-INF--y, we have compared the electrophoretic patterns of 
p roteins synthesized by keratinocytes labelled wi th 35S-methionine in 
t he presence or absence of r-I NF--y. 
One-dimensional gels of t ri ton-soluble proteins revealed a major new 
component of about 53,000 daltons induced within 24- 48 h by r-INF-
1'· Under condit ions of saturating r- INF--y concent ration, t his protein 
rep rese nted as much as 8% of the tota l t ri ton-soluble 35S-methionine 
incorporation. T he induction was sensitive to a-amanitin and actino-
mycin D and so required RNA synthesis. T he concent ration of r-IFN-
1' giving half-maximal induction of t he 53,000 da lton protein was the 
same as that required for half-maximal su rface expression of HLA-DR 
in t he same experiment. The results suggest that the two systems 
depend on a common activation syste m. 
Two-dimensional gels showed a number of r-IFN--y-induced changes 
in addition to a major new component corresponding to t he 53,000 
da lton protein seen on one-dimensional gels. From comparison of gel 
patterns it is unlikely t hat the protein resul ts from an altered post-
translational modification. It is induced to a lesser extent by a - and (J-
inte rfero n and a prominent protein with a similar molecular weight is 
induced in fibroblasts by -y-i nte rfe ron. 
8. Keratin Diffe r entiat ion in Anagen Hair a nd Hair Follicle 
S tudied with Anti-Hair Ker a tin Monoclona l Antibodies , 
HKN-2, 4 , 5, and 7. KAORU ITO, MASAAKI ITO , T OS HIO TAZAWA, 
NAOYA SHIMIZ U, K AO RU KATSUUM I, AND YOSHIO SATO , Dept. of 
Dermatology, Niigata University School of Medicine, Niiga ta, J apan. 
T he purpose of this study was to investigate the immunological 
cha racte ristics of hair fi brous proteins (HFPs) in anagen hair and hair 
fo llicle using anti- hair keratin monoclonal antibodies. T he distribut ion 
of keratin fi laments was ul t rastructurally examined. HFPs were bio-
chem ically extracted from normal huma n hairs. By a mouse-hybridoma 
technique, four monoclonal antibodies, HKN-2, 4, 5 and 7, against 
HFPs were produced. Epide rmal fibrous proteins (EFPs) were also 
extracted from human sole callus horny materials. By immunoblot 
analyses, HKN-2 and 4 decorated t he electrophoretic bands of either 
HFPs or EFPs; however, HKN-5 and 7 reacted only with the bands of 
HFPs. Immunohistochemically, t he frozen sections of human skin, 
intestine, kidney and liver tissues were examined. All four monoclonal 
antibodies stained the medulla, co rtex, cut icle and inner root sheath in 
t he keratogenous zone of anagen hairs. T he reaction of KHN -7 was 
li mited to these tissues, while KH N-5 reacted with one more layer, the 
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innermost ce ll layer of the oute r root sheath. Although HKN-2 showed 
reactions with various skin epi t helial t issues except fo r epidermal basal 
cells and secretory cells of sweat glands, the reactivity of HKN -2 was 
limi ted wi t hin t he skin. HKN-4 displayed a broad cross- reactivity wit h 
all of t he skin epithelial cells a nd other various simple epit helial cells . 
Ult rastructurally, the innermost cells showed a different distribution 
patte rn of keratin fil aments from t hat of the other oute r root sheath 
cells. These findin gs indicate t hat some components of HFPs a re 
immunologically specific for ha ir cells, while others are common to 
other epi t helial cells. The innermost ce ll layer of the outer root sheath 
may be an unique layer in cell di fferen tiation. 
9. The Specificity of Naturally Occur ring Antikeratin Antibod-
ies in Human Sera: Compara tive Studies with Different 
Methods . KEIJI IWATSU KI*, JACQUELIN E VIAC, ALAIN REANO , 
MARIE-J EA NN E STAQUET, AN D J EAN THIVOLET, *Dept. of Derma-
tology, Hamamatsu University School of Medicine, Hamamatsu, 
J apan, a nd INSERM U 209, H opital E . Herriot, Lyon, France. 
The specificity of the so-called ant iepidermal ant ibodies (Ab) found 
in human sera was studied using 3 methods : immunoblotting, enzyme-
linked immunosorbent assay (ELISA) and immunoelectron microscopy 
(IEM). After a screening test by indirect immunofluorescence (IF) on 
more t han 70 sera obtained from patients wit h various diseases and 
cont rols, sera may be classified in five different groups according to the 
IF pattern on epidermis; sera reactive wi t h (1) stratum corneum (SC), 
(2) upper layers (U-Cyt), (3) whole epidermis (G -Cyt), (4 ) basal cells 
(B-Cyt) and (5) negative ones. By immunoblotting, all t he 22 IF-
posit ive sera were found to bind to one or more keratin bands, and did 
not show any reactivity wit h epidermal soluble proteins. SC-Ab were 
mainly directed against a 67 Kd keratin ba nd, while U-Cyt and G-Cyt-
Ab bound to both 58-56 Kd and 67-63 Kd keratins. B -Cyt-Ab reacted 
strongly with 63 Kd keratins and slight ly with a 50 Kd band. Moreover, 
a nt ikerat in Ab have been detected by immunoblotting in the IF-
negative sera. The ELISA study showed that most of t he IF-posit ive 
se ra contain high t iters of antikeratin Ab. The !EM study using sera 
containing U-Cyt or B-Cyt-Ab demonstrated two distinct reaction 
patte rns; U-Cyt-Ab stained tonofilaments of suprabasal keratinocytes, 
while B-Cyt-Ab characteristically reacted wi t h those of basal cells. In 
conclusion, (a) human antiepidermal Ab are directed against different 
keratin polypept ides, (b) immunoblot is the most sensit ive technique, 
(c) ant ikeratin Ab commonly occur in almost all human sera. 
10. Measureme nt of In Vivo Mouse Epidermal Protein Synthe-
s is. CHARLES S. HARMON, J UNG H. P ARK, AND CYNTHIA MARCELO , 
Dept. of Dermatology, Un iversity of Michigan Medical School, Ann 
Arbor, MI. 
A method for measuring the absolute rate of in vivo epidermal protein 
syn thesis has been developed. T o determine t he absolute synthesis rate 
the specific activity (SA) of the precursor pool of labelled amino ac id 
must be known throughout the labelling period. A large dose of 3H -
phenylala nine (Phe, 150 umoles/100 gm) was injected i.v. and after 1, 
2, 5, 10, 20 and 30 min epidermal samples were obta ined wit h a 
keratome, frozen, a nd homogenized in 2% PCA. The Phe SA was 
determined in: 1) plasma, 2) t he epidermal free pool, and 3) the protein 
fraction afte r 6 M HCl hydrolysis. P he was assayed by decarboxylation 
to phenylethylamine a nd fluorimetric analys is. After injection, the SA 
of plasma P he decreased linearly while t hat of the free pool reached a 
plateau wit hin 2 min, remained constant for 10 min, and t hen declined. 
Flooding of the epidermal free P he pool was shown by t he rapid rise of 
t he free/plasma SA ratio, to a maximum of 0. 79 at 10 min. The resul ts 
showed t hat epidermal protein synthesis was linear over 30 min, with 
a fractional rate of 81% per day and a rate of 86.8 1-'g protein/ mg wet 
weight/day. The RNA-based synthesis rate, a measure of ribosomal 
efficiency, was 21.0 1-'g protein/ mg RNA. The large dose of Phe used 
did not itself stimulate protein synthesis, since injection of an equal 
dose of unlabe lled Phe did not increase incorporation of t racer doses 
of 3H -lys ine a nd '"'C-threonine. The results show t hat epidermis is 
highly active in protein synthesis a nd the method described here will 
be used to study the regulation of epidermal protein synthesis at t he 
level of t ranslation. 
1 1. The Processing of F ilaggrins by Cultured Huma n and R at 
K erat inocytes . HOWARD P . BADEN, JOSEPH KUBILUS, AND IAN 
ScoTT*, Dept. of Dermatology, Massachusetts General Hospita l and 
Harvard Medical School, Boston, MA, and *U nilever Research, 
Bedford, U.K. 
P rofil aggrin (PF) is synthesized as a high molecular weight 
(>300,000) polypeptide in t he granular layer of epidermis and is de-
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graded to lilaggrin (F) which induces aggregation of keratin filaments. 
We have looked for PF and F in cultured keratinocytes since these 
cells represent a potentially valuable model for studying PF metabo-
lism. A monospec il'ic antibody was prepared to purified rat F (AbRF) 
and a monoclonal a nt ibody, HF-1, to human F. Newborn rat and 
huma n keratinocytes were grown in supplemented Dulbecco's MEM. 
Extracts of cultured cells and epidermis were prepared with 2% SDS 
buffer containing PMSF. By indirect immunonuorescence AbRF re-
acted wi th the gra nular layer of rat but not human epidermis and the 
reverse was t rue for HF -1. lm munoblots of extract of both newborn rat 
epidermis a nd cul tured keratinocytes showed a reaction with F, PF and 
a number of their breakdown products. Immunoblots of human epider-
mal extracts showed a reaction to a polypeptide of Mr (>300,000) , F 
and several polypeptides of in termediate molecular weight, while those 
of cultured keratinocytes showed a reaction primarily to the high 
molecular weight polypeptide and t he in te rmediates. Absorption of HF-
1 with purified human F blocked a ll its immunoblot reactions demon-
strating t hat all reacting species were immunologically related to F. 
Our abili ty to measure PF a nd its degradation products in cultured 
keratinocytes affords the opportuni ty to determine t he effect of natural 
and synt hetic compounds on PF and F formation and degradation in 
epiderma l cells in a contro lled environment. 
12. Changes in Histidine-Rich Protein (HRP) Associated with 
Formation of Keratohyalin Granules (KG) and Cornified 
Cells. I. P. S . DHILLON, M. NAKAGAWA, K. F UKUYA MA, AND W. L. 
EPSTEIN, Dept. of Dermatology, University of California, San Fran-
cisco, CA. 
HRP is a basic protein t hat displays various M, and solubility 
characte ristics in different epiderma l cell layers. In KG HRP is less 
soluble with higher M, (>54K) t han in cornified cells where it is more 
soluble a nd has a lower M, (<50K) . In t his study we compared HRP 
in rat skin a fter birth to HRP in two stages of fetal development-
Stage 1: before KG appeared (7- 11 days gestation) and Stage 2: before 
cornified cells formed (15- 17 days gestation). Skin proteins were ex-
tracted stepwise in 1) 20 mM PIPES, pH 6.8, containing 0.14 M NaCl 
and 1 mM each of diisopropylnuorophosphate and p-chloromercuriben-
zoate (soluble HRP) a nd 2) 0.1 M Tris-HCl, pH 8.0, containing 2 M 
KSCN a nd t he inhibitors (bound HRP) . Extracted proteins were 
separated by SDS-PAGE, blotted on nitrocellulose membrane, a nd 
HRP ident ified with rabbi t a ntico rnified cell HRP serum. Predominant 
HRP M,s were 300-70K, 70-55K and <50K. T hei r appearance di ffered 
according to level of development. 
Soluble HRP Bound HRP 
300-70K 70-55K <50K 300- 70K 70- 55K <50K 
Stage 1: +++ - - + +++ 
Stage 2: +++ +++ ++ + 
After birth: + +++ +++ ++ ++ 
This study shows that t he M, of HRP in the skin before KG formation 
was primarily 70- 55K. The appearance of KG was associated wi th an 
increase of high and low M, HRP in the bound fraction wh ile cormfi-
cation resu lted in increased solubili ty of HRP with low M,. 
13. The Presence of a Spectrin-like Protein in Murine Epide r-
mis. AMELIA H. KAYM EN, JEANNETTE M. BONIFAS, KIMIE FUKU-
YAMA AND ERVIN H. EPSTEIN, JR., Dept. of Dermatology, San 
Franc'isco General Hospi ta l and University of California Medical 
School, San Francisco, CA. 
Spectrin is t he major protein of the RBC membrane skeleton. 
Abnormali t ies of this protein render t he membrane skeleton unstable, 
causing fragility and hemolysis. Proteins simila r in structure a nd 
antigenically related to spectrin have been found in some non -RBC 
t issues. We have studied whether epidermis also conta ins such spectrin -
like proteins. 
Spectrin , a long with severa l other membrane skeletal proteins, was 
extracted from mouse RBC ghosts with a low ionic strength buffer 
consisting of 0.1 mM sodium phosphate, 0.1 mM EDTA, 0.2 mM 
PMSF, pH 8.0. This extract was injected into rabbi ts to elicit antibod-
ies. 
Newborn mouse epidermis, separated from dermis after t reatment 
with di t hiothreito l, was homogenized, washed and t hen extracted under 
the same conditions as used for the RBCs. On SDS-PAGE the epider-
mal extract conta ins many polypeptides, among which is a protein that 
migrates as a doublet of MW 240,220 kd. a nd closely resembles RBC 
spectrin. After transfer to nitrocellulose membrane this doublet stains 
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in tensely with the rabbit antibody to t he RBC extract. T his demon-
strates that t he epidermal spectrin is immunologically cross reactive 
with RBC proteins. Immunoperoxidase staining detects the rabbit 
antibody bound to cells of the upper spinous, granular, and horny layers 
of frozen sections of mouse skin , with accentuation at the cell peri-
pheries. 
We conclude that t he epidermis contains a protein related to RBC 
spectrin. Its cellular location suggests t hat t his prote in may contribute 
to the structural in tegrity of keratinocytes, much as spectrin contrib-
utes to the structural integrity of RBCs. 
14 . A Novel Cell Membrane Coating Protein of Newborn Rat 
Stratum Corneum Cells. MASAE TAKAHASHI AN D TADASHI TE-
ZUKA, Dept. of Dermatology, Kinki University School of Medicine, 
Osaka, Japan. 
Hematoxylin stain renders keratohyalin granules positive outs ide of 
t he stratum corneum but negative when inside the stratum corneum. 
The aim of this experiment was the extraction of a hematoxylin positive 
substance from keratohyalin granules and t he ident ification of its 
location in the stratum corneum. The epidermis of a 3-day old rat was 
sepa rated by NH4Cl solution, frozen in liquid nit rogen, lyophilized and 
powdered by a Willy mill. Powdered epidermis was t hen extracted in a 
50 mM Tris-HCl buffer at pH 7.3 overnight at room temperature. 
Centrifugation followed at 15,000 g for 10 min. After nucleic acids were 
eliminated by Poly (U)-Sepharose 4B column chromatography, the 
supernatant fraction was purified by preparative isoelectric focusing 
and sodium dodecyl sulfate polyacrylamide gel electro phoresis (SDS-
PAGE). The protein band was physically sepa rated and SDS was 
removed via Henderson's technique. The molecular weight of hematox-
ylin protein was 14,500 daltons and had an isoelectric poin t of 4.7. The 
quantities of resul tant serine, glutamic acid, glycine, histidine and 
halfcystine residues were 11.0%, 13.0%, 15.0%, 1.9% and 0.7% respec-
t ively. The protein located itself on t he cell membrane region of the 
whole stratum corneum, as per immunofluorescence examination. This 
hematoxylin protein could be t he precursor of t he stratum corneum 
membrane proteins. 
15. A Previously Undescribed Antigenic Component(s) Is Pres-
ent in Human Cornified Envelope . JOSEPH KUB ILUS, JosEPH 
KVEDAR, AND HOWARD P. BADEN, Dept. of Dermatology, Massachu-
setts General Hospi tal and Harvard Medical School, Boston, MA. 
To probe the structure of t he cornified envelope and to identify its 
soluble precursors, polyclonal antibodies were prepared in rabbits 
(ACEr) and mice (ACEm) to the cornified envelope of cultured human 
kerat inocytes. A polyclonal ant ibody to involucrin (AI), a protein 
reported to be a human envelope precursor, was also prepared in 
rabbits. By indirect immunofluorescence (IIF) , AI and ACE's showed 
a peripheral staining pattern with huma n epidermis while t he ACE's 
also reacted with rat and cow epidermis. AI and t he ACE's stained the 
upper epidermal layers but t he ACE's a lso showed weak reactivity to 
t.he lower layers. This difference was more clearly seen in a variety of 
benign and ma ligna nt epidermal tumors. Both t he ACE's and AI 
reacted strongly with the involucrin of neut ral extracts of cultured 
human keratinocytes by immunoblotting but no reaction was seen with 
similar extracts of newborn rat epidermis or cul tured keratinocytes. 
When ACEr was absorbed with purified involucrin , its reactic-n to t his 
prote in was lost by dot blot and ELISA. However, its reactivity to 
human, cow and rat epidermis was unchanged when examined by IIF. 
Using the immunized mice, we have prepared two monoclonal antibod-
ies which produce the peripheral staining pattern wit h human epider-
mis. Both of these antibodies are unreactive to involucrin by ELISA. 
These resul ts establish t hat involucrin is contained in human cor-
nified envelopes and demonstrate a previously undescribed envelope 
antigen(s) common to severa l species. With t he demonstration t hat 
monoclona l antibodies can be developed to corni fied envelopes, we have 
a new approach for detecting addit ional envelope precursors. 
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1. Increased C3a and C4a Anaphylatoxins in Psoriatic Scales 
and Sera. HIDEAK! TAKEMATS U, KYOKO 0HKOHCHI, AND HACHIRO 
TAGAM I, Dept. of Dermatology, Tohoku University School of Medi-
cine, Sendai, Japan. 
Al t hough we have shown that the stratum corneum from the pso-
riatic les ions contains chemotactic anap hylatox in (C5a) which is pre-
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sumed to be responsible fo r characteristic t ransepiderma l migration of 
leukocytes towards the horny layer, cont roversy continues as to the 
mechanisms underlying the generation of C5a in psoriatic les ions. The 
purpose of this report is to determine which complement pathway plays 
a major role in the production of C5a using radioimmunoassay for 
a naphylatox in . Direct determination of the amount of cleavage prod-
ucts, C3a and C4a, can assess the extent of involvement of each 
pathway. 
Using radioimmunoassay technique, we measured the levels of C3a 
and C4a a naphylatox ins in the scale extracts from psoriasis and pus-
tular psoriasis as well as in the sera of 46 psoriatic pat ients and of 26 
healthy volunteers. The C3a and C4a contents in these scale extracts 
were signilicantly higher than that of normal horny layer (e.g. average 
C3a and C4a levels in psoriatic scales vs control were 547 ± 121 vs 20 
± 8 and 457 ± 72 vs 13 ± 6 ng/ml, respectively). The serum concentra-
tions of C3a and C4a were also significantly higher than that of non-
psoriatic controls (C3a 259 ± 29 vs 146 ± 13; C4a 351 ± 42 vs 199 ± 
30 ng/ml). Although a correlation between the serum levels of anaphy-
latox ins and severi ty of skin lesions was noted in each patient, it 
became unclear when t hey were compared as a whole population. 
These data suggest complement activation via t he classical pathway 
takes place in t he lesional skin as well as in the body and that t here is 
a possibili ty that the skin lesions are not the sole activation site of 
complement. 
2 . Two Forms of Keratin Hydrolases in Psoriatic Epidermis: 
Interaction with Epidermal Trypsin Inhibitor. T. HIBINO, S. 
IZAKI , AND M. lZAKI , Dept. of Dermatology, lwate Medical University 
School of Medicine, Morioka, J apan. 
Two forms of keratin hydrolases (KH-1 a nd KH -II) were demon -
strated in psoriatic scale extract. In addition, effect of epidermal trypsin 
inhibitor on KH-I and KH -II were investigated. Keratin hydrolyzing 
activ ity was assayed wi th keratin -agarose plate method and Ile-Pro-
Arg-p-ni troanilide. Psoriatic scale extract was fract ionated by 50% 
ammonium sulfate precipitation, passing through lysine-Sepharose, 
DEAE Sepharose, Sephac ryl S-200, and aprotin in-Sepharose affinity 
chromatography. At the final purification step, keratin hydrolyzing 
activi ty was found in adsorbed (KH-I) and non -adsorbed fraction (KH-
11). The ratio between KH-1 and KH -II was found approximately 4 to 
6. KH -1 showed a single protein band at molecular weight of 30,000 
with SDS-polyacrylam ide gel electrophoresis (SDS-PAGE). Further-
more, in an electrophoretic enzymography method with keratin -poly-
acrylamide slab gels, KH -1 demonstrated a tra nslucent band at molec-
ula r weight of 30,000 indicating keratin digestion. The purified KH -1 
showed high level of hydrolytic activity on Ile-Pro-Arg-p-nitroanilide 
and other pept idyl arginine substrates and was found to be a serine 
proteinase inactivated by DFP, a ntipain , soybean trypsin inhibitor and 
aprotinin. On the other hand, KH-II , a nonadsorbed fraction, showed 
multip le protein bands with SDS-PAGE, while broad and diffuse 
t ranslucent bands in higher molecular weights were shown with the 
enzymography method. Substrate specificity and inhibitor suscept ibil -
ity for KH -ll were found very similar to t hose of KH-I. However, 
epidermal t ryps in inhibitor distinguished KH-1 from KH-II: no effect 
on purified KH -1 demonstrated, whereas complete inhibi t ion for KH-
11 was revealed. 
3 . Uninvolved Psoriatic Epidermis Has Increased Capacity to 
Synthesize 12-Hydroxy-eicosatetraenoic Acid. KNUD KRAG-
BALLE, LARRY DE;;.JARLA IS, DAVID E . ALTMAN , AND JOHN J. VOOH-
IiEES, Dept. of Dermatology, University of Michigan Medical School, 
Ann Arbor, MI. 
Certain arachidonic ac id metabolites (leukotriene B, (L TB,) and 12-
hydroxyeicosatetraenoic ac id (12-HETE)) detected in psoriatic lesions 
have the capacity to induce skin inflammation characterized by neu-
trophil exocytosis. The purpose of this study was to determine the 
capacity of uninvolved psoriatic epidermis to generate these lipoxygen-
ase products in vitro. Keratome biopsies were obtained from untreated 
patients with psoriasis of less than 10% skin involvement. Biopsy site 
was at least 30 em away from lesional skin. Epidermis was peeled off 
dermis a fter immersing the biopsy in PBS at 55•c for 25 sec. Homog-
en ized epidermis was suspended in PBS wi t h 2 mM glucose and 5 mM 
reduced glu tathione at pH 7.4, and incubated wi t h arachidonic acid 
l"C]arachidonic ac id and ionophore A23187 at 37•c for 10-30 min . 
Maximal transformation of arachidonic acid occu rred at 25 ILM arach-
idonic acid and 1 11M A23187. Extracted lipids were subjected to 
reversed-phase high -performance liquid chromatography (RP-HPLC) 
using a solvent phase of aqueous acetonitrile (30% to 85%). Chromat-
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agraph ic peaks were identified by their coelu tion with authent ic stan-
dards and by UV spectrometry. In addition, compounds purified by 
RP-HPLC were assayed for immunoreactivity in RIA. 12-HETE was 
the major RETE generated by epidermis. Small amounts of 5-HETE 
and 15-HETE were detected in a few samples. The only LT-like 
compound formed by RP-HPLC eluted close to L TB,, but had a 
retention time different from that of known L Ts. This L T -like com-
pound exhibited a triplet UV absorbtion spectrum with maximum at 
274 nm. Compared with normal epiderm is (mean 4.8 ng/mg wet tissue/ 
30 min; n = 10) , the 12-HETE formation by uninvolved psoriatic 
epidermis (mean 6.2 ng/ mg wet t issue/30 min; n = 10) was significantly 
increased (p < 0.02). These results indicate that the 12-lipoxygenase 
pathway is highly active in human epidermis, and are compatible with 
the presence of a n intrinsic abnormality of epidermal arachidonic acid 
metabolism in psoriasis. 
4 . Enzyme Preparations from Human Epidermis Lack the Ca-
pacity to Transform Linoleic Acid (18:2,n6) and Gammahom-
olinolenic Acid (20:3,n6) into Arachidonic Acid (20:4,n6). R. 
CHAPKIN, V. A. ZIBOH, C. L. MAHCELO , AND J . J. YOOHHEES, Depts. 
of Dermatology, University of California, Davis, CA, and University 
of Michigan, Ann Arbor, MI. 
Although arachidonic acid (AA) is an essential constituent of human 
epidermal phospholipids and the precursor of the var iety of eicosanoids 
in this tissue, its source in th is tissue has rema ined unclear. We 
therefore tested whether or not linoleic acid (LA), a dietary precursor 
of AA, can undergo desaturation a nd elongation into AA by microsomal 
preparations prepared from keratome slices from norma l human sub-
jects. Epidermal microsomal preparations were incubated in vitro with 
"C-linoleic ac id (18:2, n6} a nd 1'1C-gammahomolinolenic acid (20:3, n6) 
acids respectively in parallel with rat liver microsomal preparations 
where activities of the Cl6 and 6.5 desaturases are well documented. The 
conversions of the "C-fatty acids were determined after methylation 
and separation of t he 14C-fatty acid methyl esters by argentation th in 
layer chromatography (TLC) and reverse phase high performance 
liquid chromatography (HPLC). Our data demonstrated t hat human 
epidermal microsomal preparations at similar protein concentrations 
as rat liver prepa rations lacked the capacity (<1 %) to transform (i) 
"C-18:2n6 into " C-18:3n6. The enzyme which catalyzes this reaction 
is the ratelimi ting Cl6 desaturase; (ii) conversion of "C-20:3n6 into "C-
20:4n6. The enzyme which catalyzes this reaction is the Cl" desaturase. 
These data are consistent with a recent report of the lack of 6.6 and 6.5 
desaturases by microsomal preparations from rat and guinea pig epi-
dermis. These findings indicate that epidermal arachidonic ac id is not 
biosynthesized locally from tissue linoleic acid and must, therefore, 
depend on contribution from another endogenous source. 
5. A Novel Eicosanoid Is the Major Arachidonic Acid Metabolite 
of Cultured Human Monocytes. MARC E. GOLDYNE, GENE F. 
BUHRISH , AND CATHLEEN 0LIVEH, Depts. of Dermatology and Med-
icine, University of Cali forn ia, San Francisco, CA. 
Monocyte-macrophages (M(D) can be a source of vasoactive and 
chemotact ic eicosanoids in inflammatory skin disease. Our recent stud-
ies of arachidonic ac id (AA) metabolism in M(D have led to the isolation 
of a novel eicosanoid. M(D (>95% pure) isolated from venous blood 
using a combinat ion ofFicoll -Hypaque gradients and plastic adherence, 
were incubated in RPMI 1640 (10% fetal calf serum) for varying periods 
and then exposed to either '"C-AA or "H -AA for 24 h. Lipid ext racts of 
the culture supernatants were then subjected to th in -layer chromatog-
raphy (TLC) in either of 2 solvent systems. A major radioactive peak 
(51% of total labeled product), seen on ly when M(D were present, co-
migrated with either prostaglandin D2 or thromboxane B2 depending 
on the solvent system used. However, unlike these known eicosanoids, 
this major peak was still generated in the presence of indomethacin 
(10- 6 M) . On reverse phase high pressure liquid chromatography, the 
unknown peak differed from the known leukotrienes, hydroxy acids, 
and their metaboli tes in having a unique retention time, a single UV 
absorption peak at 270 nm, and was not generated during a short (15 
min) incubation with calcium ionophore A23187. M(D precultured for 
3 weeks generated more unknown (80% of total labeled product) than 
did M(D precultured for 2 days. Thus, a major AA metabolite of human 
M(D is a heretofore uncharacterized eicosanoid that appears to be 
generated in greater quantity as the cells differentiate in culture. It has 
probably escaped prior recognition due to its co-migration with known 
eicosanoids when using rout ine TLC. Details of the structure and 
possible function( s) of t his novel eicosanoid are current ly under inves-
t igation. 
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6. Leukotriene B, Derived from Eicosapentaenoic Acid Does 
Not Stimulate DNA Synthesis of Cultured Human Keratino-
cytes, but Inhibits the Stimulation Induced by Leukotriene 
B 4 • KNUD KRAGBALLE, JOHN J. VOORHEES, AND EDWARD J. 
GOETZL, Dept. of Dermatology, University of Michigan Medical 
School, Ann Arbor, MI, a nd Howard Hughes Medical Institute 
Laboratories, Dept. of Medicine, University of California Medical 
Center, San Francisco, CA. 
Arachidonic acid derived leukotriene B, (L TB,) is a potent stimu· 
lato r of neutrophil chemotaxis and DNA synt hesis of cul tured human 
keratinocytes. Replacin g eicosapentaenoic acid (active ingredien t of 
fish oi l) for a rach idonic acid resul ts in t he formation of LTB5 that is 
much less potent in st imulating neutrophils. We have studied the effect 
of L TB5 on DNA synt hesis of cultured human keratinocytes. LTBr, was 
generated by guinea pig peri tonea l PMN leukocytes stimulated wi t h 
100 11 M eicosapentaenoic ac id and 20 11M calcium ionophore A23187. 
Purified L TB5 was added in ethanolic dilut ions to confluent primary 
cul tures of normal huma n keratinocytes. Afte r incubation at 37•c for 
72 hours DNA synt hesis was determined by incorporation of [aH] 
t hymidine into DNA and by autoradiographic labeling indices. In a 
concentration ra nge from 10-12 M to 10- 7 M LTB, stimulated DNA 
synthesis. At similar concent rations L TB5 fai led to stimulate DNA 
synthesis. When an opt imal concentration of L TB, (10- 10 M) was 
incubated wit h L TB,, a dose-dependent inhibi t ion of the L TB, -induced 
stimulation occu rred . The mean inhibition was 21 % at a ratio of L TBs 
to LTB, of 10:1 , 33% at 100:1 and 54 % at 1000:1. These results indicate 
t hat a lthough L TB,, by itse lf does not stimulate human keratinocyte 
DNA synthesis, it can in terfere with the stimulation induced by L TB,. 
Replacing eicosapentaenoic acid for a rachidonic acid may, therefore, 
result in not only less inflammation, but also in less epidermopoiesis. 
7 . Leukotriene B, and 12-HETE: Induction of Pharmacological 
Tolerance and Clinical Significance. P . M. DowD, A. KOBZA 
BLACK, P . M. WOOLLARD , AND M. W. GREAVES, Institute of Der-
matology, London, U.K. 
The pro-infla mmatory and neutrophilotactic a rachidonate lipoxy-
genase products LTB, and 12-HETE evoke in traepidermal microab-
scesses after topica l application to healt hy skin and a re also present Ill 
increased concent rations in lesional skin of psorias is. Clinical and 
histological responses to L TB, were simila r in uninvol.ved skin of 
psoriatics (UP) a nd healthy control skin (HC) and multiple app lica-
t ions induced local to lerance. We have now examined t he chmcal and 
histological responses of UP a nd HC to single and repeated applications 
of 12-HETE alone and in combination with LTB,. L TB., and 12 R, S, 
-RETE were applied to a 0.25 cm 2 area of intact fo rearm ski n. 12-
HETE dose response curves for a rea of erythema revealed no s igni fi c~n t 
difference between UP and H C (p > 0.5). The ratio of t he qua nt it ies 
of L TB and 12- HETE required to evoke rep roducible erythema a nd 
epiderm
4
al neutrophil infiltration of HC (50 ng a nd 20 11g respectively) 
approximated to t he ratio of the ir concent rations in involved skin of 
psoriatics. Epidermal neutrophil infiltrat ions measured as .no .. ~f neu-
t rophils per 10 h.p. f. produced by 20 pg 12 HETE were not Sigm!lcantly 
different in HC a nd UP (34.0 ± 18.31, 136.5 ± 75.4 mean± s.e.m. , n = 
6 in both cases, p > 0.5). 
The combination of 12-HETE and L TB., induced greater erythemal 
reactions than either agent alone, suggesti ng an addi t ive effect but 
exam ination of neut rophil invasion of t he epidermis revealed no sig-
nificant additive effect over t hat produced by L TB, a lone; reactions to 
the combinations in UP and HC did not differ significant ly. Clinical 
and histological (See Table) tolerance was induced by repeated appli -
cations of 12-HETE a nd a combination of LTB, and 12-HETE. 
Mean epiderm a l neut rophil coun ts/10 h.p. f. ± s.e.m. in response to 
single 
multip le 
(a) 20 11g 12-HETE 
H C 
34.0 ± 18.3 
3.4 ± 2. 1 
UP 
136.5 ± 75.4 
1.9 ± 1.6 
(b) 20 11g 12-HETE +50 ng 
LTB, 
H C 
99.7 ± 30.2 
28.6 ± 18.1 
UP 
320.3 ± 84.8 
25.3 ± 20.2 
We conclude t hat a) clinical and histological responses of UP and 
HC to 12-HETE alone and in combination with L TB, are indistinguish-
able b) t he concentrations of LTB, and 12-HETE found in lesional 
skin of psoriatics evoke equal in tensit ies of epidermal neutrophil infil -
tration c) These resul ts suggest that 12-HETE and LTB, are both 
important in inflammatory processes in psoriasis but a re not solely 
responsible for induction of les ions. 
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8. Dermis Derived 15-Hydroxy-eicosatetraenoic Acid (15-
HETE) Inhibits the 12-Lipoxygenase Activity of Human Ep-
idermis. KNUD KRAGBALLE, LARRY DESJARLAIS, ELIZABETH A. 
DUELL, AND JOHN J. VOORHEES, Dept. of Dermatology, U niversity 
of Michigan Medical School, Ann Arbor, MI. 
By vi rtue of its capacity to inhibit the activity of 5· and 12-lipoxy-
genase activity of certain cell types, 15-hydroxyeicosatetraenoic acid 
(15-HETE) has been suggested a role in the regulation of arachidonic 
acid metabolism. We have studied t he capacity of human skin to 
produce 15-HETE. Keratome biopsies were homogenized, suspended 
in PBS with 2 mM glucose and 5 mM reduced glutathione, and 
incubated wit h 25 pM arachidonic ac id, ["C]arachidonic acid and 1 
11M calcium ionophore A23187. Incubations were carried out at 37•c 
for 30 min. Extracted lipids were subjected to reversed-phase high-
performance liquid chromatography using acetonitrile (30- 85%) in 
aqueous H 3PO, as the mobile phase. Chromatograms (as functions of 
UV absorbtion and ["C) -radioactivity) produced a peak (maximal 
absorbt ion at 238 nm) t hat coeluted with authentic 15-HETE. When 
this peak was collected and analyzed by RIA, it reacted as 15-HETE. 
To determine t he source of 15-HETE, epidermis and dermis was 
separated (55 · C for 25 sec) and analyzed separately. 88% to 100% of 
the 15-HETE was formed by the de rmis. No other HETE was detected 
in dermis. Separation of epidermis and derm is by incubation with a 
protease from Streptomyces produced similar results, and primary 
cul tures of human dermal fibroblasts incubated with arachidonic ac id 
and A23187 synthesized predominantly 15-HETE. To assess whether 
15-HETE can modify the arachidonic ac id metabolism of human 
epidermis, synthetic 15-HETE was added to homogenized epidermis 
before incubating with 25 11M arachidonic acid and 1 11M A23187 for 
30 min. 15-HETE inhibi ted 12-HETE formation in a dose-dependent 
manner (ID,0 = 3 x 10- 6M). Formation of prostaglandin E 2 ws not 
changed by 15-HETE. The abili ty ofl 5-HETE to modify the formation 
of chemotactic 12-HETE may be an important regulatory mechanism 
in t he interaction between epidermis and dermis. 
9. Formation of Immune Complexes at the Dermal-Epidermal 
Junction Is Dependent on Antigen Size and Charge. STEVE A. 
JOSELOW AND MART MANNJK, Division of Rheumatology, University 
of Washington, School of Medicine, Seattle, W A. 
We have previously found t hat cationic lgG local ized to t he der-
malepidermal junction (DEJ) after intravenous injection in mice. In 
the present experiment t he influence of size of cationic antigens on t he 
deposition of immune complexes at the DEJ was examined. C57Bl/ 6J 
mice were injected int ravenously with cationized 19S human IgM 
(19SEo) , or cationized 7S huma n IgM (?SED), obtained by reduction 
and alkylation of the 19SED. Rabbit antiserum to human lgM was then 
given in t ravenously at varied time points and mice were sacri ficed 1 hr 
later. The cutaneous localization of a nt igen, ant ibody and mouse C3 
was exa mined by immunofluorescence microscopy: 
Deposition of human IgM as antigen (HlgM). rabbit IgG as antibody 
(RlgG), and mouse C3, in cutaneous vesse ls (V) and DEJ (D): 
7SEo 19S 
Time RlgG HigM C3 R lgG HlgM C3 
v D v D v D v D v D v D 
1 h 3+ 1+ 2.5+ 0 1+ 0 3+ 0 2+ 0 1+ 0 
8 h 4+ 2+ 2.5+ 2+ 2+ 0 4+ tr 3+ 0 2+ 0 
24 h 4+ 2+ 2.5+ 3+ 1.5+ tr 2.5+ 0 2.5+ 0 tr 0 
Blood disappearance kinetics were similar for t he ?SED and 19SED. 
Antiserum given alone did not form deposits. T hese data indicate that 
size as well as charge of circulating antigens is important in determining 
the sites of cutaneous formation of immune complexes and t hat access 
of a nt igens to t he DEJ is restricted to a size smaller than 19S lgM. 
Circulating cationic antigens may also require significant t ime to reach 
t he DEJ . 
10. Patients with Bone Marrow Failure Demonstrate De-
creased Cutaneous Reactivity to Human C5a. K. YANCEY, L. 
BIELORY, R. WRIGHT, M. KALINER, N. YOUNG, M . FRANK, AND T. 
LAWLEY, NIH, Bethesda, MD. 
In vivo studies have shown t hat human C5A is a potent mediator of 
inflammation in normal human skin. Intradermal (ID) injection of 
human C5a causes increased vascular permeability, mast cell degran-
ulation, and neutrophil -predominant infilt rates with in minutes. Since 
the relative contribution of t hese various processes to C5a-induced 
inflammat ion in normal human skin is unknown, human C5a was 
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purified to homogeneity and tested ID (100 and/o r 200 ng) in 10 
patients with bone marrow fa ilure (BMF) who had very low numbers 
of neutrophils (PMN's). Reactions to C5a in BMF patients were 
compared with simila r test sites in normal volunteers and skin disease 
controls. Patients with BMF developed markedly less wheal and flare 
to C5a than cont rols (P < 0.05). Twenty minutes after ID injection of 
200 ng of C5a mean wheal and fla re in patients and cont rols were 9.3/ 
22.6 and 13.8/51.3 mm, respectively. Also, patients with lowest numbers 
of neutrophils tended to show t he least cutaneous reactivity to C5a. 
Biopsies of C5a test sites in 2 BMF patients showed absence of PMN's 
in marked contrast to PMN -rich infiltrates in normal volunteers. 
Avidin-fluorescein and/o r Giemsa sta ining of skin biopsies from 11 
patients with BMF revealed dermal mast cells that were indistinguish-
able from those in cont rol biopsies. ID tests to evalua te reactivity to 
histamine (2 llg) and morphine (5 llg) in patients with BMF (N = 16) 
and a llergic rhini t is (N = 11) revealed no significant differences in skin 
test reactions, t hus indicating normal vascula r and mast cell responses 
in BMF patients. These in vivo studies with C5a show tha t patients 
with BMF ex hibi t a specific, decreased reactivity to human C5a and 
indica te that PMN's make an important contribution to inflammation 
initiated by C5a . 
11. Plasminogen Activator (P A) and Urokinase Inhibitor (UKI) 
in the Development of the Epidermis. M. NAKAGAWA, J. FRAI<I, 
K. FUKUYAMA , K. YABE, AND W. L. EPSTEIN, Depts. of Dermato logy, 
University of California, San Francisco, CA, and University of Ku-
opio, Kuopio, Finland. 
PA and UKI a re involved in t issue remodeling and cell migration; 
PA activity is elevated in the epidermis with rap id turnover . We 
investigated modulation of PA and UK! activities in rat skin at differ-
ent prenatal stages and afte r birth. Skin was obtained from Sprague-
Dawley rats: 15 and 17 day fetuses and 2 days afte r birth. Whole fetuses 
younger than 1.1 and 13 days a lso were used. Proteins were extracted 
stepwise in 20 mM PIPES, pH 6.8, containing 0.14 M NaCl and 100 
mM Tris- HCl, pH 8.0, containing 2 M KSCN . By plasminogen-con-
taining fibrin plates we detected PA activity in 2 M KSCN extracts 
while UK! activi ty was present in the low salt extract. As summarized 
below, PA was more abundant in the early stage and decreased gradu -
a lly; UK! was minimally detectable in < 11 day fetuses and increased 
with time. PA and UK! activities localized in the epidermis after birth. 
Activity/ 
g tissue 
PA (I U) 
UK! (INU) 
Prenata l 2-day-old 
< ll d 13d 15d 17d Epidermis 
3.46 ± 2.2 2.49 ± 1.8 2.36±1.8 1.96 ± 1.3 0.09 ± 0.16 




Zymograms showed the M, of PA after birt h to be 65.3 ± 4.1 K and 
48.5 ± 1.2K but < 11 day fetuses conta ined primarily PA wit h 65.3 K. 
T he 48.5 PA appeared after 13 days gestation. UK! was more effective 
agai nst the activity of 48.5K than 65.3K and had a M, of 33K and 
120K as determined by Sephadex G-100 column chromatography. The 
fi ndings indicate that modulation of PA activities by UK! is associated 
with histogenesis of the epidermis. PA with different M,s may have 
specific biological roles during development. 
12. Detection of a Human Lung Mast Cell Chymotryptic En-
zyme Which Is Functionally Similar to the Human Skin Chy-
motryptic Proteinase. BRUCE U. WINTROUB, CAROL E. KAEMP-
FER, NORMAN M. SCHECHTER, AND DAVID PROUD, VAMC and 
University of California School of Medicine, San Francisco, CA. 
Human mast ce lls contain releasable serine pro teases whose function 
is unknown. While a tryptase has been recognized and isolated, chy-
motryptic activities have not been detected. Using an HPLC assay 
which detects chymotrypt ic cleavage of the phe8-hisu bond of angioten-
sin HAl) to yield angiotensin II (All), human lung mast cells were 
examined [or chymotrypt ic activi ty. Mast cells, purified from human 
lung by enzymatic dispersion, coun tercurrent elutriation and Percoll 
grad ient cent rifugation, were lysed or cha llenged with goat antihuman 
lgE. In multiple experiments, chymotryptic activi ty was detected in 
ce ll lysates, and 35-65% of activity was released by immunologic 
challenge. S-200 gel filtration of the release supernatant from multiple 
preparations of purified mast ce lls demonstrated a single peak of 30-
35,000 MW chymotryptic activi ty which was separated from the 
145,000 MW mast ce ll tryptase as detected by cleavage of 3H -TAMe. 
Column purified chymotryptic enzyme was assessed for fun ctional 
ident ity wit h the other cell derived human chymotryptic enzymes-
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leukocyte cathepsin G and skin chymotryptic proteinase. The Km for 
angiotensin conversion was -6.6 x 10-• M, which is simila r to that of 
the skin enzyme but differs from cathepsin. (Inhibition profi les, using 
soybean and pancreatic trypsin inhibitors showed similar results fo r 
the skin and lung enzymes and distinguished these enzymes from 
cathepsin G. Thus, human lung mast cells contain a chymotryptic 
enzyme which efficient ly converts AI to All and is functionally similar 
to the human skin chymotryptic proteinase. While AI conversion was 
used to detect the lung chymotryptic enzyme, the Km is consistent 
with a reaction of physiologic importance. 
13 . Substance P Induced Histamine Release in Human Cuta-
neous Mast Cells. J. M . EBERTZ, N. S . KETTELI<AMP, C. A. HIRSH-
MAN, H. UNO, AND J. M. HANIFIN , Depts. of Dermatology and 
Anesthesiology, Oregon Health Sciences University, Portland, OR, 
and Regional Primate Center, U nivers ity of Wisconsin, Madison , 
WI. 
Substance P (Sub P) is an undecapeptide found in mult iple sites 
throughout the central and peripheral nervous systems including the 
small unmyelinated (type C) cutaneous nerve fibers. Previous studies 
demonstrated that antidromic stimulation results in Sub P release from 
nerve endings. Sub P stimu lated histamine release (HR) from rat mast 
cells (MC) in vitro. Intradermal Sub P in humans produced wheals 
identical to t hose induced by histamine. These studies suggest a pos-
sible role for Sub P as a link between neurologic structures and 
cutaneous mast ce ll mediated reactions. We investigated Sub P induced 
HR in an in vitro preparat ion of human skin mast cells . 
Human foreskins were sectioned in to 0.2 mm s lices and incubated 
with buffer for 30 minutes at 37•c to determine spontaneous HR. 
Following aspiration of t he supernate, identical incubations were per-
formed with varying concentrations of Sub P. Residual tissue histamine 
was obtained by boiling/ homogenization of each sample. Histamine 
was assayed using automated fluorimetry and HR calcula ted as a 
percentage of total t issue histamine. Sub P caused dose-dependent HR 
over a range from 10- 5 M (1.3 ± 1.1 %, r = 10) to 3 X 10- 4 M (13.2 ± 
2.6%, n = 11). HR was blocked by pretreatment with EGTA and 
optimal at 3 mM calcium. Naloxone fa iled to block HR. 
Histamine release from skin mast ce lls by Sub P may be a mechanism 
for neurologic modulation of poorly understood inflammatory skin 
conditions. 
14. Elastase and Neutral Cathepsins from Human Dermal Fi-
broblasts in Culture. AMY 8. PALLER, ROGER W. PEARSON , PAULA 
LIZAK, AND DAVID E . SCHWARTZ, Depts. of Dermatology and Bio-
chemistry, Rush-Presbyterian -St. Luke's Medical Center, Chi.cago, 
IL. 
Fibroblasts from normal adul t forearm skin and neonatal foreskin 
were cul tured and examined for their ability to synthesize a nd secrete 
elastase and neutral cathepsins. All of the cultures produced elastase, 
assayed using an insoluble elastin substrate. An enzyme that hydrolyzed 
the synthetic subst rate for elastase, N-succinyl-(Ala}a-p-nitroaniline 
(SANA) , but did not degrade insoluble elastin, was also found. In 
addition, culture extracts hydrolyzed the synthetic substrate for neu-
trophil cathepsin G, N-succinyl-A la-Ala-Pro-Phe-p-nitroaniline 
(AAPP). Activities against SANA and AAPP were eluted in the same 
fractions following chromatography of t he extract on Sephadex G-75 
and DEAE cellulose. The enzyme that cleaved AAPP was distinct from 
another neut ra l cathepsin from fibroblast cultures that degraded N-
benzoyl-DL-Phe-naphthyl ester (BPNE) . Inhibi to r profiles indicate 
that the elastase and SANA degrading activ it ies a re due to metallopro-
teinases. Degradation of BPNE can be inhibited by phenylmethylsul-
fonyl nuoride (PMSF). Most of the activity of these prote inases was 
assoc iated with the cells . Minimal enzyme activity was detectable in 
the culture medium. Although activities of the measured proteinases 
were detected in a ll cultures, increased or decreased enzyme activities 
were not predictably related to passage number of length of serum 
starvation. Degree of confluence a lso affected proteinase activities. 
15. Plasminogen Activator (PA) Secreted from Activated Mac-
rophages and Its Possible Role in Granulomatous Inflam-
mation . S. lzAKI , T . HIBINO, P. S. Hs u, S. TOKAJRIN , M. OHKUMA, 
AND M. IZAI<I, Dept. of Dermatology, lwate Medical University 
School of Medicine, Morioka, Japan. 
Thioglycollate-stimulated mouse peritoneal macrophages were cul -
tured in order to characterize the secreted PA (mPA). The culture 
media (Dulbecco's MEM + lactoa lbumin hydrolysate without fetal calf 
serum) were collected every 24 hours, condensed, and part ially purified. 
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An electrophoretic enzymography technique of Heussen a nd Dowdle 
(1980) revea led t hat molecular weight of mPA (45,000 and 24,000) is 
distinct from that of urokinase-type PA (uPA) (Mr = 55,000 and 
33,000) and t issue- type PA (tPA) (Mr = 63,000) . An immunoblotting 
techn ique showed t hat antigenic property of mPA is unrelated with 
both uP A and tPA . A unique property of mPA in substrate specificity 
fo r synthetic chromogenic substrates was demonstrated. The mPA 
showed t he highest hydro lytic activi ty fo r Ile-Pro-Arg-p-nit roanilide 
(pNA) (s-2288), the second highest activ ity for Val-Leu -Lys-pNA (s-
2251), and the third for Glu-G ly-Arg-pNA (s-2444), whereas both uP A 
and tPA showed minimum hydrolytic activity for Val-Leu-Lys-pNA 
(s-2251). 
A PA wit h identical molecula r weight, antigenicity, and substrate 
specificity was demonstrated in t issue extract of hypersensitivity-type 
murine lepromas in C57BL/6N mice. This findin g was correlated with 
ult ramicroscopic a nd immunohistochemical observation of murine lep -
rosy t hat revealed activation and different iation of macrophages to the 
secretory-type, and deposit ion and clearance of t issue fibrin . However, 
immunoloaically inactive-type murine lepromas in CBA mice demon -
strated nob PA activity, suggesting that secretion of mPA in inflam-
matory tissue plays an immuno-modulatory role during the develop-
ment of hypersensitivity granulomas. 
CONCURRENT SESSION 4D: MATRIX PROTEINS 
Senate 
Ryohe i Ogura a nd D avid Woodley, Presiding 
1. Fibronectin Mediates Human Keratinocyte Adhesion via the 
F ibroblastic Cell-Binding Domain . RICHARD A. F. CLARK AND 
Jov M. FOLKVO RD, Depts. of Medicine and Dermatology, National 
J ewish Hospita l and Research Center, Denver, CO. . 
F ibronectin appea rs in the provisional extracellular matn x beneath 
the epithelializing mammalia n wounds a nd may play a cri t ical role in 
the adherence and movement of the migratmg eptdermts. In thts 
investigation we demonstrate t hat fibronect in mediates human kera-
tinocyte adherence in vitro, and that the sa~e molecula r domam of 
fibronectin involved in fibroblast attachment ts responstble for eptder-
mal adhesion. l<erati nocytes were isolated from human neonata l fore-
skin and cultured without fib roblast feeder layers in MCDB 153. 
Fibronectin promoted the adherence of both primary isolates and 
second passaged ce lls in high (1.0 mM) a nd low (0.1 mM) Ca++ to the 
same degree as heterologous types I a nd Ill collagen and to a stgmfi -
cantly greater magnitude than either laminin or type IV collagen. 
Keratinocyte adherence to fibronectin was both t ime and dose depen-
dent wit h maximal adherence obse rved within 1 hr on 100 !Lg/ml 
fibronectin adsorbed to 6mm diameter, fl at-bottom, bacteriologic-plas-
t ic microtiter we lls. Polyc lonal anti -human fibronectin antibodies spec-
ifically inhibi ted keratinocyte attachment to fibronectin coated sur-
faces but not adhesion to lam inin or heterologous types I and III 
substrates . Monoclonal antibodies (MoAb) to the fibroblastic cell -
binding domain of t he fibron ectin molecule inhibi ted keratinocyte 
adherence to fibronect in while MoAb to the ammotermmus, to t he 
region between the collagen- and cell -binding doma ins, and to t he 
carboxy-te rmin us did not prevent adhesion. We take t hese :es~ l ts to 
support the hypothesis that fibronectin probably plays a s t gmfic~nt 
role in epidermal ce ll adhesion and movement ac ross the wound surface 
during re-epi t helia lization. 
2 . Fibronectin Mediated Keratinocyte Migration a nd Onset of 
Fibronectin Receptor Function In Vitro. A. TAKASH IMA AND F. 
GRINNELL, Dept. of Cell Biology, University of T exas Health Science 
Center, Dallas, TX. 
Human keratinocytes, fresh ly isolated from skin spec imens, did not 
express fibronectin (pFN) receptor fun ction based on assays for ce ll 
attachment and spreading on pFN -coated culture dishes or binding and 
phagocytosis of pFN-coated latex beads. T hese activities were ex-
pressed by cells, however, a fte r 2- 4 days of culture. S ince the same 
methods were used for preparing the original ce ll suspension as we ll as 
fo r harvesting the cultures, it is unlikely that the results reflected 
removal of pFN recepto rs during the cell isolation procedu res. In 
addition, si milar resu lts were obtai ned using epidermal explants . After 
9 days of culture, the cells migrating out of t he explants expressed pFN 
receptor fun ction while the ce lls remaining in t he cent ral regton ofthe 
explant did not do so. Analysis of the ce ll types aris ing during cultunng, 
based on staining with ant i-keratin antibodies and bu llous pemplugotd 
serum revealed that about 90% of the starting ce ll population were kerati~ocytes and 30% were basal ce lls. By 2 days of cul ture, 95% were 
keratinocytes and 70% were basal cells. It was concluded t hat pFN 
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receptor function was turned on in the basal cell population. In related 
studies, the role of pFN in epidermal cell migration was analyzed, and 
it was found that anti-pFN lgG inhibited migration of keratinocytes 
out of epidermal explants. Addition of preimmune lgG , however, had 
no effect. It appears, therefore, that pFN is important in a ll aspects of 
keratinocyte adhesive abili t ies; i.e ., cell attachment and spreading on 
substrata, ce ll binding and phagocytosis of small particles, and cell 
migrat ion. The expression of pFN receptor function may be a crit ical 
activation step necessary for basal ce ll fu nction during wound healing. 
3. Comparative Immunoche mical Investigation of Fibronectin 
a nd 70K Cell-Spreading Factor in Cell-Matrix Interactions. 
TOSHIHIRO ADACH I AND 0SAMU MIDORIKAWA, Dept. of Pathology, 
Facu lty of Medicine, Kyoto University, Kyoto, Japan. 
Fibronectin is one of the matrix proteins bound to collagen and 
heparin, and has a n important role for the cell -to-substratum adhesion 
in vi t ro. We previously reported that fibronect.in is produced from 
malignant t ransformed mouse fibroblast cells (m cells) cultured in 
serum-free medium and it has a biological function to induce cell-
spreading when added to so-called reticulum cells (SP cells) in vitro. 
By the application of this serum-free culture method, we recently 
detected t hat libronectin-removed serum proteins still induce cell -
spreading when added to SP cells, and t he protein was purified from 
human serum using various purification procedures. The molecular 
weight of the protein is apparently 70,000 dal tons by sodium dodecyl 
sulfate polyacrylamide gel electrophoresis. This 70K protein binds to 
heparin CL-4B, but do not bind to gelatin Sepharose affinity column . 
Furthermore, ant iserum against 70K protein do not cross-react with 
human fibronectin, and inhibits the cell-spreading effect of t he 70K 
protein in vi t ro. lmmunoenzymatic microscopy showed that the 70K 
protein localizes in intercellular matrix of the various tissues in vivo. 
T hese data suggest that both fibronectin and 70K cell -spreading factor 
have an important function in ce ll -surface a nd matrix interactions in 
vitro and in vivo, and provide an useful model for t he study of ce ll -
surface receptors and t ransmembrane control. 
4-. Extracellular Matrices Affect the Secretion and Deposition 
of Fibronectin by Human Keratinocytes and Their Growth in 
Culture . M. l<UBO, M. KAN, M. ISEMURA, I. YAMA NE, AND H . 
TAGAMI, Depts. of Dermatology and Biochemistry, Tohoku Univer-
sity School of Medicine, and Division of Cell Biology, Research 
Institute TB Cancer, Sendai, Japan. 
Extracellular matrix (ECM) is essential fo r cell adhesion, migration 
growth and different iation. Synthesis of matrix proteins by epithelial 
cells has been shown to be affected by exterior ECMs. P reviously t he 
author reported that human keratinocytes synthesize, secrete and 
depos it fibronectin (Fn) in vitro. T herefore in t his paper, we examined 
whether ECMs have any influence on t he sec retion and deposition of 
Fn by human kerati nocytes as well as on their growth in vitro. 
Human keratinocytes were cul tured on various ECMs (Fn, laminin, 
heparain sul fate proteoglycan, type IV collagen, and gelatin)-coated 
and noncoated (cont rol) dishes in serum -free, low-Ca medium. Locali-
zation and deposited amount of Fn were studied immunohistochemi-
ca lly and immunoelectromicroscopically, while secreted Fn in the media 
was measured by enzyme immunoassay. T he growth of keratinocytes 
was assessed by coun t ing the number of the cells. At early cul tures, a 
small amount of Fn was visualized within cells, and a moderate amount 
of Fn was demonstrated on the substratum and in the medium of the 
cont rol dish. As compared with this, a higher amount ofFn was detected 
in t racellularly in t he keratinocytes cultured on type IV collagen, on t he 
substratum coated with F n or gelatin, and in t he medium from the 
culture on type IV collagen or gelatin. An increased growth of kerat i-
nocytes was noted only on Fn or ge latin coated dishes. Thus the 
increased rate of ce ll growth appeared to correlate with the amount of 
Fn on the substratum. 
We conclude that ECMs modulate the secretion and deposition of 
Fn by human keratinocytes and thereby cont rol thei r growth in cul ture. 
5. Neonatal Foreskin Should Not Be Used for the Routine 
Screening of Derma-epide rmal Junction components. D. T. 
WOODLEY, R. FALK , M. J . REESE, T. ERNST, W. R. GAMMON , AND 
R. A. BRIGGAMAN, University of North Carolina Medical School, 
Chapel Hill , NC. 
Neonatal fo reskin is often used for screening monoclonal antibodies 
by indirect immunofluorescence (IIF). Polyclonal ant itype IV collagen 
antibodies detected type IV collagen in the de rmo-epidermal junction 
(DEJ) by week 6 of gestation (Fine, 1984). We compare neonatal 
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foreskin and adul t ski n substrate for !IF wit h DEJ ant ibodies. Test 
sera included mouse monoclonal ant ibodies to the epidermolys is bullosa 
acquisita ant igen (EBA-A) and to type IV collagen, and polyc lonal 
antise ra to laminin and to bullous pemphigoid ant igen (BPA). ELISA, 
immunoelectron microscopy (IEM) and western blots defin ed ant ibody 
specificit ies. !IF was performed on 6- 8 p. vert ical cryostat sections of 
human neonatal fo reskin or adul t skin as substrate. The resul ts are: 
Ant ibody T o: IEM Localization 
Neonatal IIF 
DEJ Vessel 
Adul t IIF 
DEJ Vessel 
Type IV collagen LD ± ++++ ++++ ++++ 
EBA ant igen LD ++++ ++++ 
Laminin LD/ LL + ++ ++++ +++ ++++ 
BP A LL +++ +++ 
(+ = posit ive, - = negative, LD = lamina densa, LL =lamina Iucida) 
Since the type IV collagen monoclonal ant ibody reacts strongly with 
de rmal vessels but minimally or not at all wit h t he DEJ of neonata l 
fores kin , this substrate should not be used for routine screening of 
. antibodies to t he DEJ. T he reason for t he reduced expression of this 
type IV collagen epi tope within t he DEJ of neonatal foreskin is un-
known. 
6 . Synthesis of Hyaluronic Acid and Proteoglycans in Diffe r-
entiating Epidermal Cells Grown on Collagen or Plastic Mat-
r ices. STANFORD I. LAM BERG AND VI NCENT C. HASCALL, Dept . of 
Dermatology, J ohns Hopkins Medical Institut ions, Balt imore, MD, 
and NlDR, NIH , Bethesda, MD. 
We have prev iously shown that newborn mouse epidermal cells 
proliferating in 0.05 mM Ca++ (LOCA) medium synthesize hyaluronic 
ac id (HA) and that this synthesis is reduced several fold in epidermal 
cell cultures induced to diffe rent iate by switching to medium that is 
1.2 mM Ca++ (HICA). ln addit ion, synthesis of glycoproteins (GP) and 
proteoglycans (PG) increases 2 fo ld and 20% respectively in the HICA 
cul tures. About 90% of the new PG is heparan sul fate and about 10% 
is chondroitin or dermata in sulfate. 
T he study was extended by comparing the synthesis of HA , GP and 
PG in cul tures plated on collagen wi th that in cul tures plated on plastic. 
T he accumulation of newly synthesized glycoconjugates labeled with 
glucosamine and sulfate precursors in HICA cultures plated on recon· 
stituted, native rat tai l tendon collagen increased 250%, compared to 
130% for cells plated on plastic. T he medium of cul tures plated on 
collagen switched to HJCA showed a 3-fold decrease in new HA 
synt hesis. T he increase of newly synthesized PG in cultures on collagen 
switched to HICA was 4-fold greater than wit h cells grown on plastic. 
Structural analys is showed no differe nce in the species of PG made by 
ce lls on the two matrices. However, PG was nea rly absent from the 
medium of both LOCA and HlCA cells grown on collagen while it was 
a major component of the medium of cells grown on plastic. 
T his study shows that collagen stimulates epidermal ce lls to synthe-
size glycoco njugates, t hat the depression of HA synthesis with epider-
mal different iation is not matrix dependent and that the matri x does 
not affect the species of PG synt hesized. T he mechanisms for the large 
increase of newly synt hesized PGs and their differe nt distribut ion in 
t he cu ltures grown on collagen are being studied. 
7 . E ffect of P latelet Homogena te on Glycosaminoglyca ns P r o-
duction by Scle r ode rma and Normal F ibroblasts In Vitro. 
VINCENT FALANGA, PATRI CIA HEBDA, AN D WILLIAM H. EAGLSTEI N, 
Dept. of Dermatology, University of P ittsburgh, P ittsburgh, P A. 
Confluent cul tures of dermal fi broblasts from t he involved skin of 
scleroderma (SF) and matched skin site of normal cont rol pat ients 
(NF) were in vestigated for the synthesis of glycosaminoglycans (GAG) 
in response to various concent rations of human platelet homogenate 
(PH) . Experiments were carried out in t he presence of 1% and 15% 
human serum (HS). In the abse nce of PH, GAG synthesis was higher 
in SF t han NF. An increase in GAG synthesis occurred in 15% HS 
treated SF and NF, but there was no GAG synthesis increase in 1% 
HS t reated NF. T he absolute coun t of GAG synthesis was always 
greater in SF than NF. T he addition of P H in concentrations higher 
t han 200 mcg/ml led to cell death of both SF and NF. T hese findin gs 
are the first to indicate a diffe rence between SF and NF response to 
PH. 
8 . T he Ex tracellula r Matrix in Neurofibromas. RAUL FLEISC H-
MA.JER, RU PERT TI MPL, AND MARK G. LEBWOHL, Dept. of Derma-
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tology, Moun t Sinai School of Medicine, New York, NY , and The 
Max Planck Institut fiir Biochemic, Munich, F.R.G. 
Neurofibromas are tumors of neural and mesodermal origin and 
their main cellular constituents are Schwann cells and fibroblasts. The 
purpose of this study was to characte rize t he extracellular matrix of 
t hese tumors. Affinity-purified rabbit antibodies were used against: 
type I, III , IV and VI collagens; type I and III procollagens; laminin, 
nidogen and fibronectin. These ant ibodies were used for immunofluo-
rescence and immunoelectron microscopy, and immunoblotting. The 
most striking feature was an extensive network of basement mem-
branes, mostly around Schwann cells. The lamina densa contain type 
IV collagen, laminin and nidogen. Laminin and nidogen was extracted 
with 0.5 M NaCl and by electrophoresis showed chain and fragment 
patterns similar to those described previously in basement membrane 
of mouse sarcoma. Collagen IV and VI were solubilized by limited 
proteolysis and ident ified by rotary shadowing. Inte rst it ial regions of 
the tumor contained cross-striated collagen fibril s which were com-
posed of collagen type III (diameter 20-30 nm) or collagen type I 
(diameter 40- 50 nm) . Collagen fibrils thicker than 80 nm were not 
found. T he in te rstit ial regions also contained collagen VI as a fine 
filamentous network near cells and between collagen fibrils. Deposits 
of fibronectin were rather small and showed a scattered distribut ion. 
This study shows that Schwann cells contribute significant ly to the 
matrix of neurofibromas which appear as sui table models for the study 
of basement membranes of neural-ectodermal origin . 
9 . Morphological and Bioche mical Analyses of Hyaline Sub-
stances Produced in the Stroma of Trichilemmoma. AKIRA 
UMEZAW A, T AMOTS U KANZAKI , AND HITOO IWASE, Depts. of Der· 
matology and Biochemistry , Ki tasato University School of Medicine, 
Sagamiha ra, J apan. 
So-called hyaline substances are often observed in the stroma of 
adnexal tumors. However, t here is no precise report concerning mor-
phological and biochemical studies of the hyaline substances. We have 
analyzed these substances morphologically and biochemically. 
Afte r inoculating our established t richilemmoma cell line cells in 
nude mice, hyaline substances were fo rmed in the stroma as observed 
in the original tumor. Although these hyaline substances appeared to 
be collagen fibers light and electron microscopically, they were quite 
different from normal collagen fibers. Because, these fibers were thick-
ened (2 t imes than normal) wit h disapperance of regula r cross-banding 
patterns in the most parts when fibers were examined by a negative 
stain method. Biochemically, we perfo rmed amino ac id analysis by 
amino ac id analyzer and sugar analysis by gas chromatography after 
obtaining acetic acid soluble, pepsin soluble and pepsin insoluble frac-
t ions. Hyaline substances were found to be collageneous substances by 
amino ac id analyses and found to contend ext remely higher amount of 
glucose in the pepsin insoluble fraction, i.e., 798 vs. 54 in glucose and 
80 vs. 57 in galactose n moles/mg dry weight in hyaline vs. normal 
dermal collagen. In order to exclude the possibilit ies of t he contami-
nation of glycogen in th is fraction, the fraction was treated with a-
amylase. Release of a very small amount of glucose was observed (less 
than 10% in total glucose level) . 
These resul ts suggest that t he hyaline substances are highly glyco-
sylated collagen fibers and undetermined glycosylated substances as-
sociated wi t h collagen fibers. 
10. Anchoring Fibril S taining in Cultured Epithe lial Ce lls . L. 
A. GOLDSMITH, A. T . LANE, AND P . E. McCOON , Dermatology Uni t , 
University of Rochester School of Medicine and Dent istry, Roches-
te r, NY. 
AFl is a murine monoclonal ant ibody which stains human anchoring 
fibrils. In these studies, AF1 stains the cytoplasm of ME-180 cells, a 
human cervical carcinoma cell line, and the basal ce ll cytoplasm of 
cultured human epidermal cells. Cultured ME-180 cells were unfixed, 
or fixed in 10% formalin for 10 min. , permeabilized wi th .1% saponin 
for 2 min ., blocked wi th 20% goat serum, washed and incubated in 
AFl. Murine ant i-HLA (W6/32) and pemphigus human serum of 1/20 
dilut ion were + cont rols and other monoclonal ant ibodies which do not 
react with epidermis were - controls. On unfixed cells HLA and 
pemphigus gave a thin ring patte rn. Ot her antibodies, including AF1 
were-. On fixed and permabilized cells AF1 gave + diffuse cytoplasmic 
staining while HLA and pemphigus were still + with a ring patte rn. 
Human foreskin epidermal cells were cultured for 35 days. The strati-
fi ed cells were washed twice with serum -free media and incubated for 
1 hr. at 37"C wit h 1.2 units/ml dispase. The epidermal cells completely 
detached from t.he substrate a nd were washed with serum-free media, 
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embedded in OCT , frozen and sectioned at 4 J.lm. AF1 in tensely stained 
the lower half of basa l ce ll cytoplasm. Similar cytoplasmic staining is 
present during late fetal life and after freeze-thawing of foreskin 
epidermis. Pemphigus produced its characte ristic in tercellular patterns 
and 2 other monoclonal ant ibodies were -. These findin gs suggest that 
t he anchoring fibril ant igen is present in t race llularly in epidermal and 
ME-180 cervical cells and its secretion to a completely extracellular 
location doesn' t occur in cultured keratinocytes. The effect of phar-
macological agent, Tunicamycin and studies in recessive dystrophic 
epidermolys is bullosa should a llow identification of t he control mech-
anis ms for t he secretion of AFl. 
11. Basal Cell Carcinomas Grown in Nude Mice Produce and 
Deposit Fibronectin in the Extracellular Matrix. RONALD E. 
GRIMWOOD, CHARL ES F. FERRIS, LARRY E . NIELSEN, J. CLARK 
H UFF, AND RI CHARD A. F. CLARK , Depts. of Medicine and Clinical 
Investigation , Fitzsimons Army Medical Center, and Dept. of Der-
matology, University of Colorado School of Medicine and Nationa l 
J ewish Hospital, Denver, CO. 
Epidermal cells in vitro produce and deposit fibronectin (FN) in the 
pericellular matrix . Such FN production by epidermal cells may be 
involved in vivo in reepithelia li zation during wound healing, t issue 
morphogenesis, and growth of epithelial tumors. The purpose of this 
study is to examine in a common human epi thelial tumor, basa l ce ll 
carcinoma (BCC ), grown on the nude mouse, whether the FN within 
and surrounding the tumor is t he product of t he BCC or whether it is 
the product of t he stroma. 
Five solid BCC's were t ransplanted to nude mice. The growing BCC 
tumors were removed afte r 60 days , snap frozen, and sectioned on a 
cryostat . The presence of BCC was verified microscopically, and the 
pesence of mouse stromal cells surrounding the huma n tumor was 
verified by the Hoesc ht DNA stain , which differentia tes mouse from 
human nuclei. Sections of all five BCC's were stained by immunofluo-
rescence and immunoperoxidase techniques wi th ant ibodies to bullous 
pemphigoid a nt igen (BP) , laminin (LM) and FN . BP and LM were 
present at the basement membrane zone (BMZ) of a ll tumor lobu les. 
FN staining was present along the BMZ, wi thin t he tumor lobules, and 
in the surrounding stroma. Ant ibodies to human FN were passed over 
a mouse FN affini ty column to produce ant ibodies which reacted wi th 
human FN but not mouse FN. Ant ibodies specific for human FN 
cont inued to demonstrate FN along the BMZ and wi thin the tumors, 
while staining in the surrounding stroma was absent. Human BCC 
cells therefore synthesize and deposit FN in vivo in the ext racellular 
matri x. We speculate that this FN matrix may fac ilitte growt h of BCC 
in this model. 
12. The Interaction of Ke ratinocytes and Extracellular Ma-
trix. III. Characte rization of the Cell Adhesion Process and 
Involveme nt of Membrane Glycoprotein(s). T AMARA BYK , SARA 
KUNIN , J UDIT ROS ENSHTOCK, DALIA GINSBERG, BENO MICHEL*, 
AND YO RAM MILNER, • Dept. of Dermatology, Case Western Reserve 
University , Cleveland, OH, and Dept. of Biological Chemistry, The 
Hebrew University of J erusalem, J erusalem, Israe l. 
The adhesion process of guinea-pig keratinocytes to ext racellular 
mat rix secreted on culture plates by keratinocytes (KEM) was inves-
tiga ted. The process, performed on plastic and KEM coated dishes, was 
fo und to be metabolic energy dependent (inhibi ted by NaN3), temper-
ature dependent and mediated by t.he ce ll cytoskeletal system (inhibi ted 
by colchicine and cytochalas in B). About 80- 90% of ce lls from a 
"young" ce ll populat ion, isolated by differential isopycnic centrifuga-
t ion in Percoll gradients , a ttached onto extracellular matrix . On the 
other hand, 20% of the mature ce lls and cells from aged animals 
attached onto matrix covered plates. In order to find t he prote ins 
involved in ce ll -substra te in te ractions and their va riations both wi t h 
age and maturation, we used lectin and protease treatments of in tact 
cells as probes for ce ll attachment. Concanavalin A and wheat germ 
agglu t inin, but not peanu t lectin, inhibi ted cell attachment on plastic 
or KEM in a dose- response curve matching t he binding of lectin to ce ll 
surface. Treatment of cells with trypsin, chymotrypsin and pronase led 
to inhibi t ion of attachment of 50%, 40% a nd 80%, respectively, but 
was less t han 40% when the incubation cont inued during 14 hours 
(resynthesis of surface glycoproteins). Proteolys is of the ce lls led to 
only 20-25% inhibi t ion of attachment when tested on KEM, indicating 
a substitut ion of ce ll surface glycoprotein by KEM component (s). 
Plasma membranes isolated from proteolysed cells showed, in SDS-
PAGE , a decrease in glycoprotein bands in the M.W. range of 120- 250 
Kilodaltons- possible adhesion proteins. 
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13. Reappearance of Seven Basement Membra ne Antigens in 
Primate Skin Following Split-Thickness Wound Induction. 
J O- DAVID FI NE, DALE A. REDM ER, AND ARNOLD L. GOODMAN 
Depts . of Dermatology and Phys iology and Biophys ics, University of 
Alabama at Birmingham, Birmingham, AL. 
Recen~ ly it has been shown t hat laminin, type IV collagen, and 
fibronectm are the first detectable basement membrane antigens in 
developing human fetal skin , followed by epidermolysis bullosa acquis-
ita antigen (EBA), bullous pemphigoid ant igen (BPA) , a nd KF-1 an -
tigen. In cont rast, BPA precedes laminin and type IV collagen in 
appeara nce in swine skin following split-thickness wounding. In order 
to evaluate this apparent dichotomy, we produced split-thickness 
wounds in two cynomolgus monkeys and followed reconsti tut ion of 
epidermis and basement membrane by immunofluorescence technique 
using ant ibodies directed against BPA, laminin , type IV collagen, 
cicatricial pemphigoid antigen (CPA) , fibronectin, EBA, and KF-1. 
Biopsies were obtained on days 3-8, 10, 11, 14, and 18; re-epi t heliali-
zat ion was undetectable prior to day 4. On day 4, laminin, type IV 
collagen, and tibronect in were focally present under t he epit helium 
closest to the periphery of the wound alt hough absent underneath the 
epithelial advancing edge. By days 6, 8, and 10, BPA, EBA, and CPA 
were first de~ectable, respectively. KF-1 was undetectable un t il day 11 ; 
however, umform expression of t his ant igen was not. noted un ti l day 
18. These data suggest that the sequence of basement membrane 
antigen reconstitut ion following spli t-thickness wound induction in 
primate skin para llels the ontogeny of these antigens in human skin. 
Futhermore, these data suggest , despite the findings in swine skin , t hat 
bullous pemphigoid antigen may not play a crit ical role in epi t helial 
cell migration ac ross wounded primate skin. 
14. Immunohistological Demonstra tion of Basement Mem-
brane Components in Granuloma Extracellular Ma trix of 
Murine Schistosomiasis. MASAYUKI NI SHIM URA , MASAO HAY-
ASHI*, MASAK AZU ASAHi t, AND HIROM U KOHDA, Division of Der-
matology, Saga Medical School, Saga, Japan, • Institute of Biological 
Sciences, T sukuba University, fbaraki, J apan, and t Dept. of Der-
matology, Kyushu University, Fukuoka, J apan. 
Schistosome egg granulomas which develop in mice with a n in tact 
t hymus (nu/ + ) are large and well organized, while those in athymic 
(nu/ nu) mJce are small and poorly organized. fn t his regard, macro-
phages are reported, in vi tro, to express cell surface fibronectin and 
laminin which mediate several important cellular activit ies such as 
attachment, diffe rent iation etc. (Exp Cell Res 143: 475, 1983). To 
investigate a possible role of ext racellular matrix molecules in t he 
development of granulomatous inflammation, we analyzed and com-
pared extracellular matrix of schistosome egg granulomas of nu/ + and 
nu/ nu mice. Cercariae of Puerto Rican stain Schistosoma mansoni 
were subcutaneously injected in to nu/ + a nd nu/ nu mice of BALB/ c 
background, and 11 weeks later granulomatous live rs were removed. 
Specimens were cut in to 3 pieces and processed sepa rately for fluores-
cence, light, and electron microscopic studies. lndjrect immunoflu ores-
cence was carried out using specific ant ibodies directed aaainst fi bro-
nectin, laminin , heparan sulfate proteoglycan (HSPG), ~nd type ll 
collagen. Granulomas were composed mainly of stimulated macro-
phages and epithelioid cells. In nu/ nu mice, granulomas were much 
smaller and less well organized than in nu/ + mice. Fibronectin and 
laminin codistributed with HSP G and type IV collagen in nu/ + mice. 
However, only fib ronectin and type IV collagen were detected in nu/ 
nu m1ce. The resul ts suggest t hat lam in in and H SPG play an important 
role in the organization of macrophages in granulomatous inflam-
mation. Expression of laminin and HSPG in the granuloma extrace l-
lular matrix might be a thymus dependent phenomenon. 
15. The Enhance ment of Epidermal Cell At tachment b y Base-
ment Membrane Entactin. S. P . ALSTADT, P. A. H EBDA, A. E. 
CHUNG*, AND W. H . EAGLSTEIN, Depts. of Dermatology and * Bio-
logical Sciences, University of P ittsburgh, P ittsburgh, PA. 
A Matrix of Laminin and Entactin, extrac ted from the basement 
membrane of a mouse endodermal cell line (M1536), has been used to 
assay the contribut ion of Entactin to epidermal cell attachment. We 
have previously shown that this Matrix enhances epidermal cell at-
tachment a nd proliferation when compared to commercial Lam in in or 
plastic alone (J Invest Dermatol, Ju ly 1984 , same authors). A suspen-
sion of epidermal cells in serum -free medium was a llowed to attach to 
a substratum of Laminin, Matri x, or albumin-pretreated plastic. T he 
number of a ttached cells was then determined by a hemacytometer 
coun t. Varying the amount of Laminin or Matrix used as a substratum 
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showed that both enhanced attachment to the same maximum, but 
Matrix was effective in lower amounts than Laminin (p < 0.05). 
Antibody binding was used to block cell attachment to the Entactin in 
the Matrix. Cell attachment was assayed afte r substra tum pretreatment. 
with Affigel Blue-purified anti-Entactin antibody. Increasing amounts 
of anti-Entactin dec reased attachment to Matrix in a concentration-
dependent manner, eventually fa lling to the same level seen with 
Laminin. Anti-Entactin had no effect on cell attachment to Laminin 
or to the plast ic control, and nonspecific rabbit IgG had no effect on 
any group. T hese resu lts indicate that t he abi lity of Matrix to enhance 
ce ll attachment above the level seen with Laminin is probably due to 
the presence of Entactin . S ince cell attachment is important in migra-
tion and mitos is, Entactin may be important in the normal processes 
of epidermal wound healing and cell differentiation . 
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1. Relationship Between Keratinocyte a nd Lymphocyte De-
rived l nterleukin 3 . T HOM AS A. LUGER, ANDREAS KOCK, AGATHA 
URRANSKA, MICHEL CO LOT, AND MICiiEAL MICKSCiiE, Dept. of 
Dermatology 11 and Institute of Applied and Experimental Oncology, 
Un iversity of Vienna, Vienna, Austria. 
l nterleukin 3(1L3) initially was identified as a lymphocyte derived 
mediator. Like mast cell growth facto r (MCGF) and colony stimulating 
factor (CSF) IL3 stimulates t he proliferation of mult ipotent ial hemo-
poetic stem ce ll lines as we ll as mast ce ll like ce ll lines. S ince epidermal 
ce lls recent ly have been shown to release an TL3 like cytokine (ECIL3) 
the present study was performed to investigate whether ECIL3 is 
distinct from lymphocyte lL3. For the detection of 1L3 activ ity factor 
dependent. ce ll lines (32 DCL, FDCP) were used. Supernatants from 
fres hly isolated murine EC as we ll as from a t ransfo rmed keratinocyte 
cell line (Pam 212) contained significant levels of ECIL3 activity. 
EC lL3 synthesis significantly was en hanced by addition of mitogens, 
lipopolysaccharides, phorbol esters and lnterleukin 2. When EC were 
depleted of Langerhans cells by treating with anti Ia antiserum the 
supernatant ECIL3 activity was not diminished, suggesting t hat kerat-
inocytes are the major source of ECTL3. Furthermore ECIL3 was 
chemotactic for mast. ce ll li ke 32 DCL cells. Biochemical characteriza-
tion using high performance liquid chromatography (HPLC) showed 
that ECIL3 has a molecu lar weight of approximate ly 3o Kd and upon 
chromatofocusing exh ibited 3 isoelectric points (pi 7.8, 7.4, and 7. 1). 
EC lL3 activity eluted as a single peak of activity from reve rse phase 
H PLC. Thus ECIL3 biochemically was not separable from lymphocyte 
lL3. When compared to normal rabb it serum an anti IL3 antiserum 
blocked (D r. J . !hie, FCRF, F rederick, MD) ECIL3 mediated prolifer-
ation of 32 DCL oo lls in a dose dependent manner, suggesting that 
both ECIL3 and IL3 share antigen ically s imil ar domains. Therefore 
through the synthesis of ECIL3 and ETAF, keratinocytes may have a 
regulatory fun ction during t he development of inflammatory diseases. 
2. Cellula r Sources of E pidermally Derived Signals in Contact 
Hypersensitivity (CH). J . W. STREILEIN , S. SULLIV AN, P. R. 
BERGSTRESSER, AND R. T IGELAAR, Dept. of Microbiology/Immu-
nology, University of Miami, Miami, FL, and Dept. of Dermatology, 
UTHSC at Dallas, Dallas, TX. 
In the induction of CH by epicutaneous application of hapten, 
ant•gen-specific signals appear to arise from the epidermal compart-
ment. In order lo ident ify the cellular sources, purified Langerhans 
ce lls, Thy 1 + dendritic ce ll s, and keralinocytes were prepared from 
CBA mouse skin via trypsin dissociation, ficoll gradient separation of 
viable cells, and flu orescence activated ce ll sort ing. Each ce ll type was 
derivatized in vit ro with lrinitrobenzene sulfonate and inoculated 
(6000/recipient) into syngeneic mice that were assayed for induction 
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T hus, following hapten-derivatization, an immunogenic signal arises 
from Langerhans ce lls, but a down-regulating signal arises from Thy 
1 + cells. Kerati nocytes serve only to carry hapten to second order 
antigen-presenting cells in draining lymph nodes. S ince epicutaneous 
application of hapten typically produces CH, not unresponsiveness, the 
LC-derived signal usua lly dominates, presumably by virtue of its ca-
pacity to act both locally and centra lly, whereas the Thy 1 + cell -derived 
signal can only act centrally. 
3. The Role of Lysosomal Protease in Junctional Blister For-
mation in Epidermolysis Bullosa Letalis. M. MATSUMOTO, K. 
HAS HIMOTO, AND A. 0HKAWARA, Depts. of Dermatology, Wayne 
State University, Detroit, MI, VAMC, Allen Park , MJ, and Asahi-
kawa Medical College, Asahikawa, Japan. 
Our previous data (J Invest Dermatol 82:392, 1984) had shown that 
blister fluid from epidermolysis bullosa letalis induced dermal-epider-
mal separation at lamina Iucida. Recently, we could add one more case, 
and fu rther studies on biochemical and ul trastructural aspects were 
performed. The previous observations could be confirmed with this 
new case: Normal skin incubated with t he blister fluid showed lamina 
Iucida separation in 24 hrs. The activity of blister fluid could be 
inhibited by low (pH4) and high (pH9) pHs of the media, by serine 
protease inhibitors (aprotinin, soybean, PMSF) or universal protease 
inhibitor (a-2 macroglobulin) . Other types of inhibitors (EDTA, anti-
pain n-methyl-maleimide) did not work. Boiling and dialyzation (MW 
cut off: 2,000) did not affect the activity but a prolonged autoclaving 
destroyed it. Electron microscopy of the epidermis covering the early 
blister revealed a number of membrane-bound dense bodies and mul-
t ivesicular bodies in the basal cells. These were discharged into the 
blister cavity and some were found among degenerating collagen fibers. 
Normal skin incubated with blister fluid for 12 hrs. showed similar 
bodies and their discharge into the early separat ion; thus natural 
process of blister formation could be reproduced. Non -blistered pa-
t ient's skin did not have them. Each experiment was checked with 
proper contro ls. It was concluded t hat t he junctional separation in EB 
leta lis is caused by lysosomal serine protease. The blister fluid may 
contain active proteases or protease activator. 
4. Expression of the BPV E6 Transforming Gene via Mam-
malian and Bacteria l Vectors. ELLIOT J. ANDROPHY, JOliN T. 
SCH ILLER, AND DOUGLAS R. LOWY, Laboratory of Cellular Oncology, 
NCI, Bethesda, MD. 
DNA sequence analysis of the Bovine (BPV) and Human Papillo-
mavirus (HPV) genomes reveals t he presence of several open reading 
frames (ORF) which may encode the non-structural proteins of these 
viruses. Previous genetic studies have demonstrated that the region 
encoding the BPV E6 ORF can induce tumorigenic t ransformation of 
mouse Cl27 cells in vitro. Additionally, t he HPV E6 ORF is preferen-
t ially conserved in human cervica l carcinoma cell lines. However, low 
level expression of PV t ransforming genes and lack of antibodies 
directed against their gene products have hampered studies of these 
viral encoded proteins. 
We have taken two approaches to characterize the BPV E6 protein. 
To facilitate increased expression in mammalian cells, we have inserted 
the BPV E6 gene into a retroviral DNA vector. The presence of the E6 
gene in the resulting recombinant retrovirus enables it to transform 
C127 cells; these ce lls express high levels of E6 RNA because the E6 
gene is under retrovira l cont rol. To synthesize very large amounts of 
the protein encoded by this gene, we have cloned the BPV E6 ORF 
in to a bacterial expression vector. In this construction, the E6 gene is 
under the cont rol of a thermally inducible, strong bacterial promoter 
of RNA transcription . At 42·c, the bacteria synthesize the predicted 
18 kd protein, which accumulates to over 10% of total bacterial protein. 
T his protein was isolated and used for immunization of rabbi ts, result-
ing in the production of antibodies that recognize the E6 protein. 
These mammalian and bacterial expression vectors enable the iso-
lation of virtually limit less amounts of E6 protein, production of 
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a ntibodies to it, and systems for dete rmining the biochemical properties 
of the E6 protein . 
5 . Experime ntal Systemic Photoallergy. PAULA GIUDICI AND 
HENRY C. MAGUIRE, JR., Hahnemann University School of Medi-
cine, Philadelphia, PA. 
We have induced photoallergy in mice to systemically administered 
drugs, specifically su lfa nilamide (Sulfa) and chlorpromazine (CPZ). 
Mice were photosensitized to systemic sulfa or CPZ by in t raperi toneal 
(IP) administration of drug followed by UVB a nd UV A irradiation 
(UVR) of shaved fl ank skin, on two consecutive days. Control mice 
received IP drug with no irradiation. In some experiments cyclophos-
phamide (Cy) pretreament was administered as an immunoadjuvant. 
Al l animals were photochallenged five days late r with IP drug fo llowed 
by UVA irradiation of one ear. Ear swelling and erythema developed 
24 hours later in mice that had been previously immunized with drug 
and UV light. Contro l animals showed no reactions, thereby demon -
strating that this was not a phototoxic reaction. A typ ical experiment 
with Balb/c X A mice is out li ned: 
Day 2 Day 0, 1 Day 5 Day 6 
Group Photosens. Photochall. Left Right 
I (6) Cy 150 mg IP Sulfa, UVR IP Sulfa, UVA 6.0* -0.5 
L ear 
II (6) Cy 150 mg IP Sulfa, UVR IP CPZ, UVA -0.7 -0.7 
Lear 
III (6) Cy 150 mg IP Su lfa only IP Sulfa, UV A -0.8 -1.0 
Lear 
* Increase in ear thickness (1 x 10-2 mm) ; I > II , III (left) p = .001. 
We have adoptively t ransferred systemic sulfan ilamide photoallergy to 
naive recipients with lymph node cells (5 x 107 IV) from photosensitized 
donors. Many case reports describe patients on systemic drugs who 
develop, in a photodistribut ion, cutaneous reactions that are presumed 
to represent photoallergy. Our experiments offer t he first objective 
proof t hat systemic drug followed by UV exposure of the skin can resul t 
in a cell -mediated photoallergic dermatitis. 
6 . Mechanism(s) R egulating Selective Growth Inhibition and 
Disintegration of Melanoma Cells by 4-S-Cysteinlphenol and 
Related Compounds. KOWICHI JIMBOW, SHOUSUKE [TO*, KAZUO 
MAEDA, SHUNSUKE MIURA , HIROY UKI TAKAHASHI, TSUTOMU KA-
SUGAt . AND KIICHI !SHIKA WA:j:, Dept. of Dermatology, Sapporo 
Medical College, Sapporo, *Dept. of Chemistry, School of Medicine, 
Fujita-Gakuen Un iversity, Toyoake, t Dept. of Pathology, Tokyo 
Medical and Dental University, Tokyo, and :j: Dept. of Biochemistry, 
School of Medicine, Yamagata University, Yamagata, Japan. 
We have shown that 4-S-cysteinylphenol (CP) and cysteaminyl-
phenol (CAP) inhibi t the growth of malignant melanoma (MM) in 
experimental mice. In th is study, we clarified the mechanism(s) regu-
lating the selective growth inhibition and disintegration of MM cells 
by 4-S-CP and CAP. In experiments with incorporation of H"-4-S -CP 
into MM a nd normal organs, and with autoradiography of whole body 
and cultured cells, 4-S-CP was selective ly accumulated in MM and its 
incorporation was grossly in parallel to the degree of melanin synthesis. 
In kinetic studies with mushroom tyros inase, 4-S-CP and CAP were 
the substrates of tyros in ase while t heir 2-S- isomers were not, Km of 4-
S-CP, CAP and ty rosine being 0.093, 0.093 and 0.33 and Vmax being 
12, 5.7 and 1.8 respectively. Elementary analysis wi th incubation of 4-
S-CP wi th cysteine and tyrosinase indicated t hat 4-S-CP is converted 
to cysteinylcatechol and, then, reacts with cytoplasmic SH-containing 
enzyme(s) to form dicysteinylcatechol, t hus becoming highly toxic. In 
experiment with incorporation of leucine in to microsome and cytosol 
fractions, 4-S-CP did not inh ibit the protein synt hesis of MM cells by 
itself compared wi th 4-S-cysteinylcatechol, % inhibit ion being of 5.7 
and 33.4 respectively. We suggest that 4-S-CP and CAP are selectively 
accumulated in MM cells and are not tox ic by themselves, but become 
toxic after conversion to catec hols through tyrosinase, thus 4-S-CP 
and CAP being ideal sources for rational chemotherapy of MM. 
7. Molecular Organization of a DNA Segment Containing Hu-
man Keratin Genes. E. KLINGE, l. M. FREEDBEHG, AND M. BLU-
MENBERG, Depts. of Dermatology and Biochemistry. NYU Medical 
Center, New York , NY. 
Keratins, the in termediate fi laments of epithelial cells, consist of 
about 20 different protein subuni ts separable into two families. T hese 
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two fam ilies are t hemselves members of a superfami ly that a lso includes 
the intermediate filamen t proteins of nonepithelial cells, e.g. desmin, 
v1ment1n. Each keratin protein is encoded by its own specific mRNA 
and presumably has its own coding region in t he huma n genome. 
As a portion of our studies aimed at elucidating the oraaniza tion of 
t he keratin genes. we have screened a human genomic DNA libra ry 
w1th a number of probes containing human and sheep keratin cDNAs 
coding for members of each of the two families. Most of the isolated 
segments of human genomic DNA hybr idize wi t h only one of the two 
types of keratin probes, indicating that t hey contain coding sequences 
for only one of the two types. Five per cent of the isolates hybridized 
w1th both types. In one case, a 25 kilobase region of DNA was found 
to contain both types of keratin-specific sequences in three separate 
segments. Since other studies indicate that the homology between 
characterized members of t he two families is limited, we believe that 
th is region of t he human genome contains more than one keratin gene. 
T h1s means t hat at least some keratin genes are t ightly linked in the 
human genome. Rigid proof of our hypothesis awaits completion of the 
sequencing studies current ly underway. 
8. Preservation of Cholinergic and Adrenergic Responsiveness 
in Cultured Eccrine Secr etory Cells. H. YOKOZEKI, K. SAGA, 
AND K. SATO, Marshall Dermatology Research Laboratories Uni-
versity of Iowa College of Medicine, Iowa City, !A. ' 
We wished to determine whether sweat gland cells grow in culture 
and retain their glandular function fo r a prolonged period of t ime. 
Eccrine sweat glands were dissected out from biopsy skin specimens of 
the rhesus monkey palm and subjected to collagenase digestion to 
prepare dispersed cells. Approximately 10 x 103 cells were plated in a 
plast ic well precoated with collagen gel a nd conta ining a mix ture of 
Ham's F-12 and Dulbecco's MEM (1:1). Secretory cells grow better on 
tyep6 tha n on type 1 collagen but the ductal ce lls prefer type 1 collagen. 
Platmg efficiency was higher t han 70% in the secretory cells. Among 
diffe rent combmatwns of vanous common growth factors, a combina-
tiOn of monkey serum (10%) and epidermal growth factor (10 ng/ml) 
y1elded the best growth stimulation in both the ductal and secretory 
cells. Thus fa r, secretory cells have survived up to 22 passaaes over 7 
weeks. Since in eccrine sweat glands the sweat secretory activity closely 
parallels "C02 production from 6-"C-glucose, we determined C02 
productiOn as a measure of cholinergic (MCH) and beta ad renergic 
(ISO) responsiveness in the cultured secretory cells. In fact both MCH-
and !SO-stimulated "C02 production of the cultured cells is also found 
to be a saturation function of agonist concentrations and is inhibited 
by the respective antagonists and by 10- 5 M ouabain. MCH - or ISO -
sti~u0l ated "C02 production gra~ually decreases over a 7-week period 
to 30 i'6 of cont rol. StimulatiOn ol cultu red cells with MCH for 30 min 
every other day for 2 weeks doubled MCH-induced "C02 production. 
We conclude t hat ce ll cultu re of the sweat gland will provide a useful 
model system for studies of glandular functions in vitro. 
9. Modulation of Antigen Presenting Cell Function by In Vitro 
Administr ation of Ant i-la Antibodies. W. ABERER, A. M. KRUIS-
BEEK, S. S HI MADA, AND S. !. KATZ, National Cancer Institute NIH 
Bethesda, MD. ' ' 
. T h_e in vit ro activation of T cells by a variety of antigens can be 
mlub1ted by administration of anti- Ia antibodies at t he t ime of antigen 
pnmu~g. This inhibition has been suggested to be due to t he temporary 
loss of Ia molecules from !a-bearing antigen presenting cells (APC) in 
the spleen. T he purpose of t his study was to determ ine whether the 
intraperitoneal administration of anti-Ia antibodies affects the APC 
functio n of epidermal Langerhans cells (LC) in vitro. BALB/c, C3H 
an~ (C3H X B10.D2) F, mice were injected with anti- Ia containing 
asc ites. Epidermal ce ll (EC) and spleen cell (SC) suspensions were 
prepared and assayed fo r APC function using T cell clones specific for 
soluble protein antigens or TNP as indicator cells. A single injection 
of ant ibody completely abo lished the APC function of SC but had no 
effect on LC using any of the antigens tested. In a representative 
experiment ant i-Ia treatment reduced the capacity of SC to induce T 
ce ll proli feration in 3 antigen specific clones by 85 to 99 % whereas it. 
reduced the capacity of LC by maximum of 8%. Injections of anti -la 
on three consecutive days also did not significant ly affect LC function . 
In order to determine whether the anti- la antibody bound to the LC 
we prepared epidermal sheets afte r ant.i-la injection and found t hat the 
anti- Ia ant ibodies had indeed bound in vivo. The density ofLC in these 
sheets was not affected by anti -Ia admin istratio n. Thus, in vivo anti-
Ia administration appears to differentially affect APC from spleen and 
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epidermis. The abrogation of splenic but not LC APC function with 
ant i-Ia antibodies wi ll faci litate the dissection of the relative contri-
butions of LC and other ant igen presenting cells in t he generation of 
cutaneous immune responses. 
10. Specific Binding of F ibronectin to Epidermolysis Bullosa 
Acquisita Antigen . D. T. WoODLEY, E. J. O'KEEFE, R. A. BRIG-
GAMAN, M. J. REESE, AND W. R. GAM MON. Dept. of Dermatology, 
University of North Ca rolina School of Medicine, Chapel Hill , NC. 
The epidermolysis bullosa acquisita (EBA) ant igen, a major compo-
nent of cutaneous basement membrane (CB M) , is localized within and 
immediate ly below the lamina densa and is recognized as two proteins 
in extracts of CBM: a major 290 kd band and a minor 145 kd band. To 
determine whether these proteins have affinity fo r the extracellular 
matrix proteins, fibronectin and lam inin , CBM proteins were extracted 
from de-epidermized human skin , separated on 5% polyacrylam ide gels 
and electrophoretically transferred to nitroce llulose paper. Ident ical 
nitrocellulose strips conta ining immobilized EBA ant igen and other 
matrix proteins were incubated with EBA sera, 121'1-labeled laminin, or 
'
2
''1-labeled fibronectin and washed extensively. Antibody binding was 
detected with 12f•I-Iabeled staphylococcal protein A and fluorography. 
T he binding of 12''1-labeled fi bronectin or lami nin to proteins immobi-
li zed on the strip was detected by fluorography. Antibod ies in EBA 
sera bou nd to t he 290 kd and 145 kd proteins. 12''1-labeled fibronectin 
bound to these same two proteins even in the presence of 0.25M NaCI 
and 3% NP-40 but was inhibited by 250 11g/ml of gelatin (but not by 
similar quantit ies of unrela ted proteins). In contrast, 1251-labeled lam-
inin did not bind to either of the EBA bands. 1251-labeled fibronectin 
also bound to dermal and purified collagens I, IV , and V, but not to 
lam inin , albumin, immunoglobu lin or other dermal proteins. We con-
clude that fibron ectin, via its gelatin binding domain, his affinity for 
EBA antige n, which may have co llagenous domains. Affini ty between 
EBA and libronecti n may be important in mainta ining epidermal-
dermal adherence. 
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1. Relationship Between Naturally Occurring T Lymphocyto-
toxic Antibodies in Vi r a l a nd Related Diseases and Their 
Target T Lymphocyte Subsets. HIROSHI HOSOKAWA, 8UMI HITO 
HORIO , AND YASUO ASADA, Dept. of Dermatology, Kansai Medical 
University, Moriguchi , Japan. 
Naturally occurring T lymphocytotoxic antibody (NTA) detected in 
SLE patients appears to be preferentia lly directed against t he suppres-
sor subset of T cells. However, there is few reports on re lationship 
between NTA in patients with vira l and related diseases and t he target 
T ce ll subsets. This study was undertaken to determ ine whether NTA 
in viral and related diseases were directed against a particular subset 
ofT ce lls. 
Sera were obtained from 3 patients with viral exanthema, 2 with 
pity riasis rosea, 3 with nasopharyngeal carcinoma (NPC), 5 with SLE 
and 10 healthy adults. In our previous studies we found that these sera 
without healthy adults contained NTA which were mostly in lgM 
subclass and cold reactive. Afte r treated with sera and rabbit comple-
ment, 1' cells were counted by monoclonal ant ibodies against human 
T cell subsets (OKT-4 , 8) and compared with those of healt hy cont rols. 
It was demonstrated that killing rat ios of OKT-4/0KT-8 by NTA 
from 2 patients with viral exant hema, 2 wit h pityrias is rosea and 4 
with SLE were increased compared wtih the normal OKT-4/0KT-8 
ratio. On t.he contrary, low killing ratios of OKT-4/0KT-8 by NTA 
from 3 patients with NPC were shown. T hese resul ts indicate that 
NTA present in viral exanthema, pityriasis rosea and SLE may be 
preferent ially directed against OKT-8 (suppressor/cytotox ic) posit ive 
T ce lls, whereas those of NPC may be preferentially directed against 
OKT-4 (helper/ inducer) posit ive T cells. 
2. Natural Killer (NK) Cell Activity a nd S ubpopulation of Pe-
ripheral Blood Lymphoid Cells (PBLCs) in Beh.yet's Disease. 
FUM IO KANEKO, YOSHIMASA TAKAJ-IASHI , RYUICHI MURAMATSU, 
YUSHO MIURA, AND TOMONORI MINAGAWA*, Depts. of Dermatology 
and *Microbiology, Hokkaido Univers ity School of Medicine, Sap-
poro, Japan. 
In order to understand the immunological condi t ion of patients with 
Behcet's disease, we have studied NK cell activity and analysed the 
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subpopulation of PBLCs of 18 patients with active and inactive stage 
of the disease. The NK cell activi ty showed a significantly low % of 
cytolysis of 6 1Cr labelled K 562 cells, 11.6 ± 7.3 (mean ± SD) (p < 
0.001), when it was compared with in t he inactive stage and with 
normal controls. On the other hand, the population of NK cells carrying 
Leu 7 was 24.9 ± 7.3% (p < 0.05) out of 2,242 ± 692 PBLCs/mm3 in 
the active stage, which was an increase in number, while the number 
of helper/inducer T cells carrying Leu 3a was reduced. S ince it has 
been suggested that t he clinical stages of Beh~et's disease causes t he 
serum levels of spontaneous gamma in terferon (IFN) to fluctuate from 
low (the active stage) to high (the inactive stage), we therefore added 
alpha IFN to the culture media of PBLCs to increase NK cell activity. 
Although the augment-ratio of NK cell activity was improved, t he 
increase was still insufficient . 
These immunological condi tions suggest that some factors which 
activate NK cells in t he clinically active stage of t he disease a re lacking 
in association wit h t he reduction of helper/inducer T cells, and that 
the increased number of NK cells in PBLCs of t he patients correlates 
to the les ional infiltration of NK cells. 
3. Circulating T and B Cell Abnormalities in Cutaneous Lupus 
Erythematosus (LE). P. KIND, P. E. LIPSKY, AND R. D. 80NTHEI-
MER, Depts. of Dermatology and Inte rnal Medicine, UTHSCD/ 
Sout hwestern Medical School, Dallas, TX. 
In order to further clarify the relationship between cutaneous LE 
and systemic LE (SLE) we have exam ined discoid LE (DLE) and 
subacute cutaneous LE (SCLE) patients (pts) for the types of circulat-
ing T & B cell abnormalities that have been reported in unselected 
SLE pts. Circulating T & B cell markers were analyzed and circulating 
immunoglobulin (lg) synthesizing and secreting cells were enumerated 
in 11 DLE pts, 7 SCLE pts and 17 age, sex and race matched controls. 
Significant alterations in T cell subsets as determined by FACS analysis 
could not be detected except in SCLE pts (decreased number of OKT-
8 cells) . B cell numbers were significant ly increased in the SCLE pts 
on ly. The percentage of lg synthesizing B cells (cytoplasmic lg contain-
ing cells) was increased in the DLE (3.2 ± 1.7%; p = 0.002) and SCLE 
(3.1 ± 2.4%; p = 0.02) groups when compared wi t h t he cont rols (1.5 ± 
0.6%). In addition, t he number of lg secreting cells (hemolytic p laque 
fo rming cells) were elevated both in t he DLE (1024 ± 494/106 B cells; 
p = 0.01) and SCLE (1116 ± 806/106 B cells; p = 0.03) pts compared 
to the contro ls (629 ± 253/106 B cells). The increases in lg synthesizing 
and secreting cell numbers observed in t he DLE pts could not be 
accoun ted for by underlying SLE activ ity, antimalarial t reatment or 
t he concurrence of t he HLA-DR3 phenotype. These data demonstrate 
that evidence for polyclonal B cell activation similar to that which has 
been seen in SLE can also be found in LE pts whose clinical disease 
expression in limited to (DLE) or seen predominantely in (SCLE) the 
sk in. It remains to be determined whether evidence of polyclonal B cell 
activation in a DLE pt. might represent a risk facto r for the subsequent 
development of systemic disease activity. 
4. Impaired Production of a nd Response to IL-2 in Spleen Cells 
in PUVA-Treated Mice. HJROYUKI OKAMOTO, TAKESHI HORIO, 
AND MASAJ-JJRO TAKIGAWA*, Depts. of Dermatology, Faculty of 
Medicine, Kyoto University, Kyoto, and *Hamamatsu Medical 
School, Hamamatsu, Japan. 
It is well known that 8- methoxypsoralen plus long-wave ultraviolet 
light (PUVA) has several effects on immune responses. In te rleukin- 2 
(IL-2) plays a central role in the T cell -dependent immune response. 
To determine whether in vivo PUV A t reatment of mice could affect 
immune fun ctions of spleen cells, we investigated the influence of 
PUV A on both production of and response to IL-2 in mouse spleen 
ce lls. 
The shaved dorsal skin of female C3H and C57BL/6 mice was 
exposed to 2, 7, 20J jcm2 UVA 45 min after top ical application of 0.05 % 
8-rnethoxypsoralen. Culture supernatants from spleen cells stimulated 
with ConA (5 l'g/ml) for 24 to 48 hr were assayed for IL-2 activity, 
using a mouse IL-2-dependent T cell line, CTLL-2. The response of 
ConA-stimulated spleen cells to exogeneous IL-2 was assessed by 
proliferation of the cells cultu red with recombinant IL-2 for addit ional 
48 hr. The production of IL-2 was depressed in mice with a single 
PUV A treatment, as compared with t he untreated mice. The presence 
of skin lesions was not responsible for this inhibi tory effect of PUV A 
on the production, because the ph ototoxic dose of PUV A was not 
necessary for obtaining this effect. The response to exogenous IL-2 was 
also impaired in PUVA-treated mice. IL-2 absorption studies indicated 
that t he impaired response to IL-2 may result from the decreased 
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expression of IL-2 receptors on ConA-stimulated cells of the treated 
mice. These results suggest that immune dysfunction in PUV A-treated 
animals, previously reported, may be in part due to defective IL-2 
production and response in spleen cells in these animals. 
5. The Effect of Immunotherapeutic Drugs on Antibody Depen-
dent Cellular Cytotoxicity (ADCC) : Analysis of the Mecha-
nism at a Single Cell Level Using Plaque Assay. SHINGO 
TSUDA, YUSUKE HANADA, HIROMI KlYONAGA, AND MtKIO lCH IKI, 
Dept. of Dermatology, Kurume University School of Medicine, Ku-
rume, Japan. 
The effect of immunotherapeutic drugs on ADCC was examined by 
a plaque assay, since ADCC was reported to be affected in some skin 
diseases. Monocyte-depleted effector lymphocytes (K-cell ) from human 
peripheral blood, target sheep red blood cell (SRBC) and ant i-SRBC 
IgG were added together to a poly-L-lysine treated microtestplate and, 
immediately after making monolayers, incubated at 37•c for 3 hours. 
The number and the size of hemolytic plaque (HP) of SRBC were 
exam ined in the presence of drug and/ or culture medium. In the absence 
of drug, the percentage of plaque forming cell (%PFC) was 6.5 ± 0.3, 
and the size of HP was 53.4 ± 1.3 11m2. The treatment of effector 
lymp hocytes with recombinant interferon-aA(r-IFN-a A) resulted in 
the augmentation of activity of individual K-cell (2 X 10"' U/ml of r-
lFN-nA:HP 80.1 ± 3.4 ll.m·', p < 0.001) , but not in the increase of 
number of K-cell at any concentrations. Enhancement of both %PFC 
and HP were induced by unique immunopotentiators, Staphylococcal 
phage lysate (SPL) and Vaccinia virus products (NSP) . (8 X w-• u; 
ml of SPL: %PFC 10.4 ± 0.6, p < O.Dl, HP 65.8 ± 2.0 11m2, p < 0.001; 
100 11g/ml of NSP: % PFC 8.9 ± 1.1, p < 0.05, HP 67.2 ± l.811n}, p < 
0.001). On the contrary, prednisolone (PS) suppressed the number of 
K-eel! by a dose response (10 11g/ml of PS: %PFC 3.6 ± 0.9, p < 0.01). 
This suppression of K-cell by PS was observed only when the lympho-
cytes were preincubated with PS before mixing with ant i-SRBC ant i-
body. The ave rage area of HP was sign ificantly smaller (HP 43.6 ± 1.3 
11m2, p < 0.001) . Thus, the plaque assay is vaulable to elucidate the 
effect of immunotherapeutic drugs on ADCC. 
6. Monoclonal Antibody Detection of Nuclear Antigens in the 
Cytoplasm of Keratinizing Cells in the Skin and Mucous 
Membrane. S. NAKANO , K. FUKUYAMA, A. L. EPSTEIN, AND W. L. 
EPSTEIN, Dept. of Dermatology, University of California, San Fran-
cisco, CA, and Dept. of Pathology, University of Southern California, 
Los Angeles, CA. 
Electron microscopic observations have suggested that nuclear com-
ponents move in to the cytoplasm during kerati nization . In this study 
we examined the distribution of nuclear antigens in keratinocytes using 
monoclonal antibody probes (Ab) which identify nuclear proteins. 
Frozen sections from cheek skin and buccal mucosa of 2-day-old rats 
were reacted with Ab 58-15 and Ab 780-3 and stained with the Avidin-
Biotin complex tec hnique. Ab 58-15, which binds with 36 K protein, 
stained the nucleus strongly and the cytoplasm very faintly in basal 
ce lls. Nuc lear staining was reduced and cytoplasmic staining became 
more dense in Malpighian cells. The cytoplasmic staining in the epi-
dermis was diffuse and, for the most part, disappeared from the cells 
as they formed keratohyalin granules, whereas it was concentrated in 
the form of keratohyalin granu les in mucosal epithelium. Ab 780-3, 
which reacts with both 105 K and 41 K proteins and concentrates in 
interchromatin granules, showed a speckled pattern confined to the 
nuclei of basal and lower Malpighian cells. As keratinization progressed 
in the epidermis, small granules staining similar to t hose in t he nuclei 
appeared in the cytoplasm of some cells but no antigen was detected 
in cornified cells. On the other hand, in the mucosa the cytoplasm of 
all differentiated cells contained the stained granules in large numbers 
wh ich were located mostly at the cell periphery. These findings suggest 
that nuclear proteins accumulate in the cytoplasm of keratinizing cells, 
particularly in the mucous membrane in defined compartments. 
7 . Host Immunologic Response in Penicillin/Ampicillin Drug 
Rash. K. A. FRITZ, A. BEYER, R. RAPINI, W. GOEGHEGAN, AND R. 
E. JoRDON , Dept. of Dermatology, University of Texas Medical 
School, Houston, TX. 
An evaluation of 4 immunologic parameters in 7 persons experienc-
ing a non-urticaria l allergic cuta neous reaction to penici llin (PCN) or 
ampicill in (AMP) is performed . Patient t ite rs of lgG, M, A, E, aPCN 
& a:AMP were assessed. Tissue samples were examined for 1) IgG, A, 
M, E by IF; 2) degree of endothelial swelling (ENDOT) & amount of 
infiltrate (lNF); 3) surface markers delineating T Cells (T) B cells 
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(DR+), monocyte (M) & Ts cells (Ts). They were studied a single time 
at differing inte rvals from the onset of the eruption: early (E) l -2d, 
mid (M) 5- 6d, late (L) 12-14 d. Parameters appear to vary based on 
study time relative to onset of eruption. Findings are shown below: 
P1 Histo Cell Markers Tissue Antibody nPCN Serum trAMP Serum 
En do lnf T DR+ M Ts lgG !gA lgM lgE lgG IgA JgM lgE lgG lgA IgM IgE 
IE) I 1+ I+ I+ 1+ I+ I+ - I+ Not. Done Not Done 
(E)2 3+ I+ I+ I+ 0 0 - + - 2+ t.r 
(M):ll+ 2+ 2+ :l+ \+ 2+ - 2+ 2+ 2+ tr 
(Ml4 3+ 2+ 2+ 3+ !+0 2+ 2+ t r 2+ tr 
(MIS 2+ 2+ 2+ 3+ \+ 1+ - I+ I+ tr tr tr I+ 
(Ll6 I+ 4+ 2+ 4+ 0 1+ - -
" 
3+ - t.r tr 
(L)( 3+ 2+ - I+ I+ Not Done Not. Done 
Endothelial swelling & perivascular infiltrate are consistently pres-
ent, but vary in degree. T & B lymphocytes dominate the infiltrate 
with variable presence of monocytes and Ts subset. Tissue immuno-
globulins are variable in degree & type present. Humoral response 
during the eruption episode is minimal & variable with high IgA aPCN 
predominating early. This type of drug eruption appears to be primarily 
a cellular phenomenon involving T & B lymphocytes & monocyt.es. 
8. Paraproteinemia in Patients with Scleredema: Serum Effects 
on Skin Fibroblasts In Vitro. AKIHIDE 0HTA, AARNE I. OIKARI-
NEN, JAMES R. SEIBOLD, AND JOUNI UITI'O, Harbor-UCLA Medical 
Center, Torrance, CA, University of Oulu, Oulu, Finland, and Rut-
gers Medical School, New Brunswick, NJ. 
Four patients with scleredema and paraproteinemia were studied. 
Clinically, they presented with rapid onset of induration and nonpitting 
edema on the face and neck. The abnormal immunoglobulin in each 
case was different being eit her IgG-I<, IgA->., IgA-K or lgM type. 
Histologically, t he dermis was markedly thickened with excessive dep-
osition of collagen. Sera from these patients were tested for their effects 
on connective t issue metabolism and cell prol iferation in skin fibroblast 
cultu res. Serum from one patient significantly stimulated collagen 
production, as measured by the synthesis of [3H]hydroxyproline, in 
normal human skm fibroblast cultures, while serum from another 
patient stimulated collagen production in autologous cell culture. Ad-
ditionally, serum from one patient stimulated [35S]sulfate incorporation 
into sulfated macromolecules by normal fibroblasts . Serum from one 
patient significantly inhibited the cell proliferation, measured as (3H] 
thym idine uptake, while serum from the remaining three patients 
demonstrated enhancement of DNA proliferation comparable to that 
noted with age- and sex-matched control sera. Thus, circulating serum 
factors, possibly related to the paraprotein, may enhance t he synthesis 
of connective t issue macromolecules by skin fibroblasts in. vivo, thus 
providing a mechanism for dermal fibrosis demonstrable both clinically 
and histopathologically in these patients. 
9. Treatment of Urticaria Pigmentosum Lesions with Cortico-
steroids. JACK BARTON, ROBERT M. LAVKER, NORMAN SCHECH-
TER, AND GERALD LAZARUS, Dept. of Dermatology, University of 
Pennsylvania School of Medicine, Philadelphia, PA. 
Recent studies in our laborato ry revealed that chronic application of 
potent top ical corticosteroids under occlusion to normal skin resulted 
in the loss of mast cells. We therefore investigated the effects of 
int rales ional and topical steroids in urticaria pigmentosum (UP) . 3 
patients with UP had lesions injected with 10 mg (0.25 cc) of triamci-
nolone acetonide. After 4 weeks all patients showed a loss of Darier's 
sign and light microscopy and electron microscopy (TEM) revealed 
numerous vacuolated mast cells devoid of granu les. A 90% reduction 
in t issue histamine was noted (1 patient) compared to untreated lesions. 
By 8 weeks there was a dramatic clearing of the plaques and a decrease 
in brown hyperpigmentation . By 12 weeks mast cells were undetectable 
by light and TEM. The injection sites remained dramatically improved 
for as long as 1 year, and histamine content was reduced 95% (1 
patient) , 48 weeks after injection. 
Topical app lication of betamethasone dipropionate under occlusion 
to limited areas (8 hrs/day, 6 weeks) induced almost complete clearing 
of UP lesions in 6 patients (ages 1-58). Lesions t reated with vehicle 
under occlusion demonstrated no change. There was a dramatic de-
crease in the number of mast cells in treated skin as assessed by 
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histological grading of toluidine blue stained 1 micron plastic sections. 
Decrease in hyperpigmentation was maximal 12 weeks after stopping 
treatment. At 6, 12, and 18 weeks post-treatment, lesions remained 
dramatically improved clinically. 
These data indicate that steroids induce dramatic decreases in the 
excess number of normal appearing mast cells in UP, as well as inducing 
prolonged remission of UP lesions. 
10. The Biological Activities of the Novel Topical Antipsoriatic 
Agent, 6-Chloro-1,4-diacetoxy-2,3-dimethoxynaphthalene 
(RS-43179). JOHN M. YOUNG, CHARLES J. BEDORD, D. V. K. 
MURTHY, MICHAEL C. VENUTI, GORDON H. JONES, LARRY DE 
YOUNG, WILLIAM A. AKERS, AND JUD R. SCHOLTZ, Syntex Re-
search, Palo Alto, CA. 
RS-43179, selected from a series of compounds, is being developed 
as a topical anti psoriatic agent. In contrast to some related compounds, 
it is colorless, non-staining, stable in a variety of formulat ions, con-
sistently active in the Scholtz-Dumas psoriasis bioassay, and minimally 
irritating and/or sensitizing. Efficacy of 1% RS-43179 in gel and 
ointment app lied without occlusion has been established in controlled 
clinical trials. 
Application to normal mouse epidermis (up to 5 mg/day for 21 days) 
produced no irritation or sensit ization; no changes in keratinocyte 
proliferation and differentiation were detectable by histology or by 
SDS-PAGE analysis of proteins. Topical RS-43179 produced dose-
related inhibition of arachidonic acid-induced mouse ear edema (ED:;o 
= 1mg/ear) but only modest inhibi tion ofTPA-induced ear edema. In 
vitro, up to 200 JLM RS-43179 was inactive or slightly stimulatory 
towards: mouse epidermal cyclooxygenase and 12-lipoxygenase; human 
platelet cyclooxygenase and 12-lipoxygenase; vesicular PG-synthetase; 
and soybean 15-lipoxygenase. However, RS-43179 inhibited the pro-
duction of 5-l ipoxygenase metabolites (IC60 - 15 JLM) by ionophore 
stimulated human PMNs. 5-lipoxygenase isolated from RBL-1 cells 
was also inhibited (IC60 = 0.5 JLM). Since others have reported elevated 
levels of lipoxygenase metabolites in psoriatic lesions, we propose that 
the antipsoriatic activity of RS-43179 results from highly selective 
inhibition of 5-lipoxygenase, and that RS-43179 either locally or sys-
temically may be useful in other diseases showing elevated 5-lipoxygen-
ase metabolites. 
11. Oxygen Diffusion in Chronic Venous Ulceration. HANS H. 
MOOSA, VINCENT FALANGA, MICHEL S. MAKAROUN, ANDREW B. 
PEITZMAN, DAVID L. STEED, MARSHALL W. WEBSTER, AND WIL-
LIAM H. EAGLSTEIN, Depts. of Surgery and Dermatology, University 
of P ittsburgh School of Medicine, Pittsburgh, PA. 
The etiology of venous ulcers has been attributed to a diffusion 
barrier to oxygen caused by fibrin deposition around dilated, prolifer-
ating capillaries. This diffusio n barrier was studied in 10 patients with 
venous ulcers using the transcutaneous oxygen (TcP02) monitor 
(TCM2, Radiometer, Copenhagen). TcP02 sensors were placed adja-
cent to venous ulcers on 13 limbs and on the chest and foot of each 
patient. Readings were taken after a sensor temperature of 44 ' C was 
reached (10- 15 minutes). TcP02 values were markedly decreased in 
skin adjacent to the ulcers (9 .92 ± 3.02 mmHg) compared to those of 
the chest (66.17 ± 2.45 mmHg) and foot (43.95 ± 3.91 mmHg). Admin-
istration of 100% oxygen for 10 minutes increased chest TcP02 in 9/9 
patients (144.75 ± 8.47 mmHg) and increased TcP02 in skin around 
tbe ulcers in 8/9 patients (69.58 ± 17.47 mmHg). This study confirms 
the existence of a pathologic barrier to oxygen diffusion in patients 
with venous ulcers. However, oxygen delivery to the ulcerated areas as 
measured by transcutaneous oxygen monitoring can be augmented by 
administration of oxygen. Inhaled oxygen may provide an additional 
treatment modality in venous ulcers. 
12. Development of a Stabilized Microemulsion 1% Anthralin 
Gel. LYNN A. DRAKE AND RICHARD WEHR, Dept. of Dermatology, 
Emory University, Atlanta, GA, and Bristol-Meyers Medical De-
partment, Buffalo, NY . 
We have developed a stable 1% anthralin (1,8-dehydroxy-9-(lOH)-
anthrocenone) molecule by utilizing an anionic emulsifier to produce a 
new microemulsion gel formulation. Anthralin is subject to degradation 
b_y oxygen, especially the hydroxide (OH- ) moiety, and typical emul-
SIOns (50% water) contain an abundance of (OH- ) ions. In an anhy-
drous base anthralin is relative ly stable due to lack of (OH- ) ions. An 
effective formulation must release the drug and provide a mechanism 
for percutaneous penetration. The anionic emulsifier surrou nds the 
anthra lin with negative charges which repel the simi larly negative 
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charges of the (OH- ) ions. This prevents the oxidation and degradation 
of anthra lin to the dimer form and anthraquinone. lt also provides a 
high volatility co-efficient (Shima, et al) which facilitates absorption. 
Eighty (SO) patients with side matched chronic plaque psoriasis were 
treated for six weeks with this 1% anthralin gel formulation on one 
side of the body and unmedicated vehicle control on the opposite side, 
in either a short contact (20 min) or long contact (8 hr) regimen. 
Weekly evaluations of scaling, erythema, plaque elevation and severity 
were performed and analysis of variant indicated that 1% anthralin gel 
and vehicle produced a significant reduction (p ::s 0.0073) in disease 
activity. There was no significant difference in efficacy with 1% an-
thralin gel between short and overnight regimens. There were 30% 
fewer reports of irritation in the short contact regimen. This new 
stabilized microemulsion 1% anthralin gel formulation provides a safe 
and effective short contact method for treating psoriasis. 
13 . Teichoic Acid Antibodies and Atopic Dermatitis. ANTHONY 
A. GASPARI AND ROBERT L. RIETSCHEL, Dept. of Dermatology, 
Emory University School of Medicine, Atlanta, GA. 
This study examined the prevalence of serum antibodies to teichoic 
acid (TAA) (an antigenic component of the cell wall of Staphylococcus 
aureus) in a population of patients with atopic dermatitis (AD) (N = 
52) and an age- and sex-matched control population (N = 51) (non-
atopies without skin disease). Serum TAA were measured using an 
immunodiffus ion assay. 
There was a significant increase (p < 0.01) in the prevalence of low-
titre (1:1 or 1:2) TAA in patients with AD (54%) compared with controls 
(24 %). There was also an increased prevalence of high-titre (2:1:4) 
TAA in patients with AD (7 %) compared with controls (0%) (p < 0.05) . 
The subjects' age had a definite influence on the prevalence of TAA 
in both atopies and controls. None of the atopies or controls less than 
10 years old had TAA. The prevalence of TAA peaked in the 15- to 30-
year-old age group, with 86% of subjects with AD and 40% of controls 
(p < 0.01) having TAA. Adult subjects over 30 years of age had a lower 
prevalence of TAA, with 45% of subjects with AD and 19% of controls 
(p = 0.10) positive for TAA. 
The relationship of TAA to the atop ic disease state was also exam-
ined. The presence and titres ofTAA did not correlate with t he severity 
of dermatitis, duration of atopy, asthma, rhinitis, hay fever, pruritus, 
or the number of flares in eczema. Serial TAA in four patients undergo-
ing an exacerbation of their eczema demonstrated significant increases 
in titres that subsequent ly decreased after the resolution of their 
dermatitis, suggesting a relationship between TAA and an acute flare 
in dermatitis. 
14. Increased DNA Synthesis of the Hair Follicular and Peri-
follicular Cells by Topical Minoxidil in the Macaque Scalp. 
HIDEO UNO, ADRIENNE CAPPAS, AND PAMELA BRIGHAM, Wisconsin 
Regional Primate Research Center and Dept. of Pathology and 
Laboratory Medicine, University of Wisconsin, Madison, WI. 
Our previous study revealed that minoxidil accelerated cyclic pro-
gression of the resting ( telogen and anagen I) vellus follicles in the bald 
scalp of stumptailed macaques and simultaneously induced enlarge-
ment of the size of regrowing (anagen II and 111) and late anagen 
follicles. Using the same 12 animals being treated with daily topical 
application of minoxidil (5%) or vehicle (control) in the bald frontal 
scalp for l- 1/2 years, we studied autoradiographic localization of DNA 
synthesis in the hair follicles, epidermis, and glands of the frontal and 
occipital scalp. Biopsied skins were incubated with tissue culture me-
dium (modified L-15, Gibco) containing 5 JLCi of 3H thymidin for 24 
hours at 37'C. After washing with fresh medium for 10 minutes at 37' C 
and fixing with Bouin solution, thin sections (2 JL) of glycol-methacry-
late-resin embedded tissues were coated with NTB :' emulsion (Kodak 
Co.). Following exposure for 10 days at 4 ' C, the t issues were developed 
and counter-stained. In minoxidil-treated frontal skin, the number of 
labelled cells was markedly increased in primordial follicles (anagen II 
and III) and bulb and outer sheath of growing follicles compared with 
those follicles in control skin. Many labelled cells were also found in 
the perifollicular connective tissue sheath including the dermal papilla 
in treated skin. However, number and distribution of the labelled cells 
in the epidermis and sebaceous gland in the frontal scalp and the 
follicles in t he occipita l scalp showed no difference between minoxidil 
and vehicle treated cases. Minoxidil appears to stimulate cell prolifer-
ation specifically in the hair follicle as well as the perifollicular sheath. 
15. Abnormal Follicular Keratinization (AFK): Prevention by 
all-trans-Retinoic Acid (RA). J. A. MEZICK, E. G. THORNE, 
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M. C. BHATIA, L. M. SHEA, AND R. J . CAPETOLA, Research Labo-
rato ries, Ortho Pharmaceutical Corporation, Raritan, NJ. 
An essentia l factor in the pathogenesis of acne is AFK result ing in 
microcomedo formation . A useful model to study the induction of AFK 
involves the topical application of a comedogen to the external ear 
canal of the rabbit. The comedolytic activity of RA in this model 
system is well-documented; however, li t tle attention has been directed 
to the prevention of comedoge nicity by topical retinoids. The objective 
of t his study was to eva luate the prevention of AFK by RA in come-
dogen-treated rabbit ears. RA at 0.1 % in alcohol:propylene glycol 
(70:30, v/v) was applied topica lly (0.5 ml) to one external ear canal of 
the rabbi t in the morning. Both ears were treated with comedogen 
(Acetulan) in t he afternoon. Dosing was 5 consecutive days/week for 2 
weeks. Three days afte r the last application, the animals were sacri -
ficed, epidermis was separated from dermis for whole mount evaluation 
and sections of skin were prepared for histologic examination. Each 
whole mount was observed under a stereomicroscope ut ilizing a 2.25 
cm 2 grid. The number of comedones in four quadrants was counted 
and totaled. RA produced a marked reduction (>70%) in the number 
of Acetulan-induced comedones. In summary, we describe a method to 
evaluate agents for prevention of comedogen-induced AFK. This model 
may identify clinically useful compounds to prevent comedogenicity. 
16. Rapid Scanning R e mittance Spectrophotometry in Meas-
urements of Erythema, Pigmentation, and Edema. STEVEN L. 
JACQUES, MARGO WEISCHAR, JOHN A. PARRISH, AND ALLAN R. 
OSEROI'F, Dept. of Dermatology, Harvard Medical School and Mas-
sachusetts General Hospita l, Boston, MA. 
A technique for rapid acquisition of the spectral remittance from 
human sk in has been used in vitro and in vivo to quantify erythema 
and pigmentation, and to examine the effects of edema on sk in optics. 
Using incident white light , spect ral scans of backscattered radiation 
from 350- 700 nm are acquired in 0.1 s by a Rolin spinning grating 
monochromator and fiber optic system. The characteristic remittance 
spectra for oxy- and deoxy-hemoglobin and melanin have been deter-
mined in normal (skin types I- VI) and vitiligo patients exposed to 
graded doses of UVB radiation. The remittance spectra for 24-hr 
erythema and 7-day delayed tanning were analyzed to quantify the 
dose dependency of these cutaneous responses. The linear extrapola-
t ions of the 24- hr erythema data to the minimal UVB dose required to 
produce inflammation suggest a "true" MED t hat is '/4-'!J the cl inica l, 
visually determined threshold. The sensit ivity of the rapid-scanning 
system is sufficient to monitor the deoxygenation of blood which pools 
in t he superficial venous plexus of forearm skin during the first minute 
after the arm has been lowered below the heart. A 25- 35% increase in 
remittance of 650- 700 nm light has been observed in forearm in vivo 
24 hr fo llowing exposure to UVB doses sufficient to produce edema. A 
study of t he effects of water content on t he long-wavelength remit-
tance of dermis in vitro also indicates that edema can significant ly 
increase t he backscattered light. This suggests edema may alter the 
effective light dose reaching the vascular bed, an importa nt considera-
tion in both convent ional phototherapy and laser therapies ut ilizing 
wavelengths within the "therapeutic window" (600- 1100 nm). 
17. Copper, Zinc-Superoxide Dismutase, Manganese-Super-
oxide Dis mutase and Malondialdehyde in Atopic Dermatitis 
and Normal Human Skin. HIROSHI UEDA AND KATSUHITO Sue-
IURA, Dept. of Dermatology, Fujitagakuen Health University School 
of Medicine, T opoake, Aichi , Japan. 
It was well known t hat the exposure of human skin to ul t ra vio let 
rays elevated the production of free radica ls. Superox ide dismutase 
(SOD) has a potency to dismutate the superoxide radical, and fina lly 
inhibits the formation of malondialdehyde (MDA) derived from lipid 
hydroperoxide. In this study, we determined copper, zinc-superoxide 
dismutase (Cu,Zn-SOD), manganese-superoxide dismutase (Mn-SOD) 
by enzyme immunoassays and MDA in skin in order to elucidate the 
effect of sun exposure, aging and atopic dermatitis. Cu,Zn-SOD, Mn-
SOD and MDA levels in exposu re skin site were high rather than those 
in unexposure skin site, respectively. These were not significant differ-
ence in the contents of two SODs and MDA between in epidermis and 
in dermis, but the contents of two SODs a nd MDA in epidermis were 
somewhat higher t.han those in dermis. Two SODs and MDA levels in 
unexposure skin site with atopic dermatitis were high rather than in 
exposure skin site with atopic dermatitis, respectively. The MDA levels 
in skin was increased with the age after 30 years old. However, the 
contents of two SODs have no relation with the age. We conclude that 
enzyme immunoassays for two SODs are hi ghly useful as a determi-
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nation of two SODs in skin and that it provides a more sensitive index 
of skin diseases. 
18. Non-invasive Quantification of Cutaneous Edema In Vivo 
with a 1 GHz Dielectric Probe. STEVEN L. JACQUES AND DANIEL 
J . McAULIHE, Dept. of Dermatology, Harvard Medical School and 
Massachusetts General Hospital, Boston, MA. 
A novel technique for non-invasive measurements of the wate r 
content of skin has been applied to the problem of quantification of 
edema in vivo. Three methods of experimentaLly inducing edema were 
studied: (1) topical application of arachidonic acid (2 mg in 20 ,.,1 of 
acetone) to a 1 em diameter spot on t he abdomen of hairless mice; (2) 
mi ld trauma by repeated slapping (40 slaps in 10 s) of the ventral 
forearm of human volunteers; and (3) exposure of the forearm to UVA 
and UVB radiation (3- 4 X MED). The dielectric probe method records 
the phase shift of a 1 GHz reflectance measurement which varies in a 
linear manner with t he water content of the tissue. The coefficient of 
variation is 1-3% for 5 readings on a given site. For calibration, in vitro 
skin samples were hydrated to various known water contents deter-
mined by weight and were measured with the dielectric probe. Normal 
baseline in vivo water contents (WC, g water/ g total weight) are about 
0.60-0.65; dermis soaked in saline reaches 0.86. T he results are sum-
marized: (1) arachidonic ac id causes edema (38-45% increase in mouse 
skin we, implies 3-4 fo ld swelling) which is evident in 5 min, reaches 
its maximum at 1 hr, and persists for 5 hr; normal and athymic mice 
yield similar responses; (2) slapping the human forearm causes an 
immediate erythema which disappears after 10 min; the edema reaches 
its maximum (7- 11 % increase in WC) at 20 min, and persists for 1 hr; 
(3) UV A radiation causes immediate onset of edema (20- 30% increase 
in WC at 8 hr), in cont rast to UVB radiation which causes a delayed 
edema (10-15 % increase in WC at 1- 2 days). We conclude that this 
method will a id the evaluat ion of t issue damage and t he study of t he 
inflammatory process. 
19. Human Lymphoblastoid Alpha-Interferon in the Treat-
ment of Refractory Condyloma Acuminata. E. A. OLSEN, K. F. 
TROFATI'ER, S. A. GALL, J. R. MEDOFF, C. E . HUGHES, M. S. 
WEINER, AND F. F. KELLY, Depts. of Dermatology and Obstetrics 
and Gynecology, Duke Un ivers ity, Durham, NC. 
Eighteen males and 16 fema les with refractory condyloma acuminata 
(CA) were treated in a randomized double-blind t rial of lymphoblastoid 
in terferon (Wellferon) and ibuprofen (Motr in) 600 mg twice a day or 
placebo. In terferon, 3 megaunits (Mu) / m 2 was given IM daily for two 
weeks then t hree t imes a week (t.i.w.) for four weeks. Patients were 
followed closely for any adverse clinical or laborato ry side effects and 
the CA were measured and photographed at regular in terva ls during 
the protocol. N ine of 34 patients had a complete response (CR) and 
eight of 34 patients had a partial response (PR: greater than 50% 
reduction in the baseline CA surface area). Sixty-eight percent of 
women versus 22% of men had a CR or PR. Four of t he nine CR 
patients and two of the eight PR patients relapsed during a four week 
observation period off of any drugs. Patients with any CA were then 
randomized to surgical excision of theCA followed by interferon 3 Mu/ 
m2 t. i.w. for four weeks or t he same dosage of interferon alone. Five of 
seven patients retreated with in terferon alone had a PR and 1 of 7 
pat ients had a CR. Four of s ix patients who had surgery followed by 
interferon remained clear. Fatigue and malaise were almost universal 
but were genera lly well to lerated. Mental status changes were noted. 
Mild leukopenia was common and elevated liver function tests were 
seen occasionally but resolved with interferon discontinuation. Intra-
muscular interferon, either alone or in combination with surgery, is an 
effective treatment for some cases of refractory CA. Etiologies for 
discrepancies in response to treatment, including papi lloma viral typing 
by DNA probe analysis and HLA typing, are being performed. 
20 . Three Dimensional Reconstruction of Veil Cells Around 
Normal, Diabetic and Aged Dermal Microvessels. IRWIN M. 
BRAVERMAN, JANE S IBLEY, AND AGNES KEH-YEN, Dept. of Der-
matology, Yale Un iversity School of Medicine, New Haven, CT. 
The veil cells, broad fibroblastic-like ce lls which surround all the 
dermal microvessels as a sheath, are more numerous and larger around 
the markedly thickened vessels present in sun damaged, diabetic, and 
in some cases of aged buttock skin. In most aged persons the vesse l 
walls are abnormally thin and t he veil ce lls are scant and appear 
underdeveloped by electron microscopy. To learn more about their 
morphology and spatial relationship, the vei l ce lls around normal, 
diabetic, and aged vesse ls were reconstructed in 3 dimensions by 
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computer from 120 to 140 serial (80- 90 nm) ultrathin sections. The 
veil cells were also studied by light microscopy from additional 120-
140 serial 1 J.LID sections. The normal vessels were surrounded by a 
single layer of veil cells which had a wrinkled and plea ted surface. The 
diabetic vesse ls were surrounded by 3-6 layers of cytoplasm produced 
by increased numbers of hyperplastic vei l ce lls. The veil cells around 
aged vesse ls had t he same length as young and diabetic veil cells but 
were much narrower so that they did not cover t he vessels completely. 
The diabetic veil cells had 2 to 4 broad cytoplasmic sheets extending 
from the central nuclear portion of the cell body. These sheets were 
frequently folded back on themselves, thus producing the layering of 
cytoplasm around diabetic vessels. Punch biopsies studied by in vitro 
auto radiography wit h t ri t iated proline and lysine disclosed that young, 
diabetic and aged veil ce lls contained comparable numbers of silver 
grains per uni t area of cytoplasm. The abnormal thickness of the 
vascular wall produced by a belt of basement membrane material and 
the abnormal thinness of the vascular wall appear to be re lated to the 
degree of veil cell development and to the number of veil cells around 
the vessels rather than to any differences in their basic metabolic 
activity in these different states. 
21. Percutaneous Penetration Enhancement of Solvent-De-
pos ited Solids by the Volatile Solvent. C. G. TOBY MATH IAS, 
RICHARD H. GUY, ROBERT S. HINZ, AND HOWARD l. MAIBACH , 
Dept. of Dermatology and School of Pharmacy, University of Cali -
fornia, Sa n Francisco, CA. 
T o study the influence of volatile solvents on t he percutaneous 
penetration of solvent-deposited solids, we examined the effect of 
reapplication of acetone on the in vitro absorpt ion kinetics of benzoic 
ac id (BA), nicotinamide (NA), and hydrocort isone (HC) through hair-
less mouse skin . BA and NA (1 J.lmoijcm2) and H C (0.1 ,umoijcm2 ) 
were dissolved in acetone and deposited on the skin surface; the solvent 
evaporated rapidly. Di ffusion cells were perfused at equal rates such 
t hat the first order rate constant characte rizing the output of penetrant 
from the diffusion cells into a fraction collector was 1.0 hr - 1 After 6 
hours, acetone was reapplied to the skin surface and again evaporated 
rapidly. The effect on absorption kinetics 2 hours after reapplication 
was compared to controls. After normalizing the data for variations in 
peak absorpt ion rates, significant increases in absorpt ion rates above 
cont rols were observed fo r NA and HC (one-ta iled t test , p < 0.0025 
and p < 0.025 respectively). Al though no significant increase was 
observed for BA, the normal decline in absorption rate following the 
peak was visibly changed following reapplication of acetone. From 
these observations, we conclude t hat volatile solvents are not "innocent 
bystanders", and may directly influence the percutaneous penetra tion 
process. Possible explanations include subt le damage to the stratum 
corneum, "solvent drag", or enhanced solubilization of solid penetrant 
into the st ratum corneum. 
22. Histologic a nd Immunopathologic Profiles of Alopecia To-
ta lis Pat ients Receiving Topica l Minoxidil (1 % and 5 %). V. C. 
WEISS, H. UN O, C. M. BUYS, A. CAPPAS, AND D. P . WEST, Dept. of 
Dermato logy, University of Illinois, Chicago, IL, and Wisconsin 
Regional P rimate Research Center , Madison, WI. 
Topical minoxidil induces a dose-dependent hair regrowt h in alope-
cia totalis (AT). Scalp biopsies of 3 patients (1 complete, 1 part ial, 1 
nonresponder) wi th AT of 2 to 3 years durat ion were evaluated histo-
logically by serial sectioning and immunopathologically wit h ant i-Leu 
4 (pan T cells), Leu 3a (helper), Leu 2a (suppressor) , Leu M1 (mono-
cyte). Leu 7 (natural killer), OKT6 (Langerhan's) and OKT9 (activated 
T ) using an immunoperoxidase technique. Hai r follicles pretreatment 
were small with 80% in late anagen. Degeneration of the bulb was least 
in t he complete responder and greatest in the nonresponder where it 
was accompanied by lamellar proliferation of the perifollicular fibrous 
t issues. The effect of minoxidil on follicular regrowth was more prom-
inent wi th 5% than wi th 1% therapy. The complete responder showed 
return to normal of hair follicle structure and size. The part ial re-
sponde r showed return to normal of hair follicle lenb>th but not struc-
ture. T he nonresponder showed some increase in follicle length and 
no change in structure. Pretreatment perifollicular infilt rates stained 
wit h ant i-Leu 4, Leu 3a, Leu 2a and OKT9. Responders init ially had 
fewer Leu 3a posit ive ce lls. P ost t rea tment t he complete responder 
showed absence of Leu 3a and OKT9, decreased Leu 4 and Leu 2a; t he 
part ial responder showed increased Leu 3a, no change of Leu 4 and 
OKT9, decreased Leu 2a; the nonresponder showed no change except 
decreased Leu 2a. These data suggest that severe degenerative follicular 
changes and relat ively greater numbers of helper (Leu 3a) cells in the 
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perifollicular infiltrates may be associated with greater resistan ce of 
AT to t reatment. 
23 . Percutaneous Absorption of Ste roids in Man Following 
Repeated Administration_ DANIEL A. W. BUCKS, HOWARD I. 
MAIBACI·I, AND RICHARD H. GUY, Depts. of Pharmacy, Pharmaceu-
tical Chemistry, and Dermatology, University of California , San 
Francisco, CA. 
Percutaneous absorption studies usually involve single administra-
tion of the compound under investigat ion despi te the fact. that repetitive 
application is often the relevant in vivo situation. In this study, the 
effect of daily repeated topical application on the percutaneous absorp-
tion of hydrocortisone, estradiol and testosterone has been investigated 
in normal male subjects (n = 5) . Skin absorption was determined 
indirectly by radioactivity excreted into the urine following topical 
administration and correction of these values for incomplete renal 
elimination. Steroids were applied every 24 hours to the same site on 
the vent ral forearm at 4 J.Lg/cm2 fo r 14 days. The first and eight h doses 
of steroid were radiolabeled with carbon-14. Effect of mult iple appli-
cation was assessed by a paired Student's t- test between t he percuta-
neous absorption of the first dose and that of the second radio labeled 





% Dose Absorbed 
2.6 ± 0.7 (1st '"'C), 3.4 ± 1.4 (2nd " C) 
9.9 ± 2.3 (1st " C), 10.8 ± 4.7 (2nd '"'C) 
22.1 ± 6.9 (1st '"'C), 20.2 ± 6.8 (2nd " C) 
No significant difference (p > 0.05) was found between the two carbon-
14 closings for each of three steroids. These studies suggest that steroid 
skin penetration resul ting from daily repeated application (at compa-
rable dose levels) may be predicted reliably from the measurement of 
penetration afte r a single administration delivered at the same surface 
concentrat ion. [Supported by N.I.O.S.H. grant OH-01830 to RHG .] 
24 . Mechanism of Action of Tap Water Iontophoresis for Hy-
perhidrosis and Simple Innovations for Improving Its Effi-
cacy_ E . A. TEMPLETON, F. SATO, AND K. SATO, Marshall Derma -
tology Research Laboratories, University of Iowa College of Medi-
cine, Iowa City, IA. 
Tap water iontophoresis is the only nonsurgical t herapeut ic modality 
present ly available for treatment of palmar hyperhidrosis, however, its 
efficacy varies. Moreover, it is not known whether tap water is indeed 
superior to other vehicles and, if so, why. A small metal electrode (0.5 
cm2) lined by a soaked thin nylon mesh was applied under a con·stant 
pressure while the subjects were resting. Skin resistance measured after 
5 min presoaking the skin was 55K ohm cm2 for saline and 71K ohm 
cm2 for distilled water. The resistance of the latte r was increased to 
lOOK ohm cm2 when a very thin layer of silicone paste was applied to 
the test site . That this increase in resistance is not due to blockade of 
sweat pore is shown by the same number of patent sweat pores before 
and after silicone application. Soaking the palmar skin in saline or tap 
water for 15 min drastically but temporarily reduced the patent pore 
number, which was prevented by coating t he skin with silicone paste. 
We then iontophoresed (0.8 rnA for 30 min daily x 10 days) the 
fingert ips of 6 subjects using (1) tap water, (2) tap wate r wit h s ilicone 
paste, and (3) saline. In all 6 subjects (2) gave the most anhidrosis, 
whereas (1) "" (3) in 3, (1 ) > (3) in 2, and (1) < (3) in one subject. 
Iontophoresis-induced anhidrot ic palmar skin did not show sweating 
in response to in t radermal injection of methacholine (MCH ) but can-
nulated sweat glands isolated from a biopsy skin specimen of the 
anhidrotic skin a ll showed avid secretory response to MCH in vitro. 
We conclude that iontophoresis- induced anhidrosis is due to ductal 
blockade wit hout damage to the sweat gland and that insulating the 
stratum corneum with a hydrophobic paste such as silicone paste 
enhances the efficacy of iontophoresis. 
25. Interactions of Propionibacterium with Serum of Inflam-
matory Acne Patients. WEI -Ll LEE AND ALAN R. SHALITA, Dept. 
of Dermatology, Downstate Medical Center (SUNY) , Brooklyn, NY. 
Serum facto rs involved in t he in vit ro in teraction of two strains of 
propionibacte ria with polymorphonuclear leukocytes (PMNs) were 
studied employing the technique of chemiluminescence (CL). 
Peripheral PMNs, purified through Methocel-lsopaque, were mixed 
wi th P. acnes and P. granulosu.m opsonized with whole and heat-
inactivated normal and acne pat ient serum. Luminal enhanced CL was 
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measured at 22"C in a scintillation counte r using serum t reated zymo-
san as a positive controL 
Opsonization and compliment had no effect on t he CL response of 
PMN to P. granulosum. At 72 min, CL with or without serum was 2 X 
105 CPM compared to cont rol (PMN + serum ) of 1.5 X 103 CPM. In 
contrast, opsonization greatly enhanced t he response of PMN to P. 
acnes; opsonized P. acnes elicited t he same response as unopsonized P. 
granulosum (2 X 106 CPM) whereas unopsonized P. acnes elicited only 
a minimal response (5 x 103 CPM). In addition, complement was 
required for efficient opsonization of P. acnes. 
Our data reveal t hat t here are quantitative instead of quali tative 
differences in the opsonic activity between the control and patient sera. 
In addition, difficult CL kinetics were shown for two strains of pro-
pion ibacte ria. T he degree of the CL response appeared to be independ-
ent of t he t iters of anti-?. acnes antibody as determined by agglut ina-
t ion. These results suggest t hat immunoglobulin may interact with 
propionibacteria independent of specific antibody binding sites. Our 
results also support the concept t hat P. granulosum is an effective 
stimulator of PMN ox idative metabolism and phagocytosis. 
26. Cysteine Proteinase Inhibitor (CPI) in Chemically Induced 
Squamous Cell Carcinoma (SCC). W. S. CoOK, JR., S. NAKANO, 
K. YABE, M. NAKAGAWA, J. H. EPSTEIN, AND K. FUKUYAMA, Dept. 
of Dermatology, University of California, San Francisco, CA. 
Cysteine proteinases have been considered to be involved with tumor 
growth and metastasis. We report the intracellular localization and 
biochemical properties of a CPI as a t issue regulator for cysteine pro-
teinases present in SCC, the most common invas ive skin cancer. The 
sees were experimentally produced on hairless mouse skin by a single 
application of dimethylbenzanthracene (400 !lg) . A portion of the 
excised tissues from sec and normal skin were frozen for cryostat 
sections. Localization of the inhibi tor was examined by the Avidin -
Biotin complex immunohistochemical technique using rabbit anti-CPI 
IgG. The remainder of each t issue was heated at 60"C for 30 sec a nd 
protein was extracted in 10 mM Tris-HCl , pH 8.0, containing 0.15 M 
NaCI. CPI was purified by fast protein liquid chromatography equipped 
with a Mono Q column . The antigen was detected throughout t he 
cytoplasm of normal epidermis while t he staining changed to the nuclei 
of the SCCs. The extracts from 2 out of 3 SCCs contained CPI specific 
activity (4.34 and 3.45 mU/ mg protein) greater than normal skin (1.38 
mU/mg protein). The extract from the other SCC was within the 
normal range (1.27 mU/mg protein). CPI from both SCCs and normal 
tissue was eluted out from t he Mono Q column with 20 mM NaCI. The 
purified CP!s had M, 12,500 judged by SDS-PAGE. These findings 
suggest that CPI activi ty is increased in SCC development without 
changing its biochemical properties. CPI may cont rol tumor growth, 
invasion and metastasis in sees of the skin. 
27 . The BULT Melanoma: A New Spontaneous Transplantable 
Tumor in Mice. WALTER C. QUEVEDO , JR., JACOB DYCKMAN, RUTH 
HALABAN*, AND GISELA E. MOELLMAN*, Division of Biology and 
Medicine, Brown University, P rovidence, RI , and *Dept. of Derma-
tology, Yale Univers ity School of Medicine, New Haven, CT. 
The BUL T melanoma first appeared in 1982 as a small intense black 
nodule on the tail of an adult female mouse of the L T /Ch strain (Brown 
Un iversity). The tumo r has been maintained by serial subcutaneous 
t ransplantation of small fragments to the !lanks of LT/Ch mice where 
it grows faster in males. Histological examination of the residual 
original tumor indicates that it is dermal in location and consists of 
heavi ly melanized ovoid to fu siform cells. Some ovoid cells contauung 
extremely dense masses of coarsely granular melanin resemble macro-
phages. The transplanted BULT melanoma is externally bosselated, 
un iformly black and firm. Light microscopy reveals melanin-containing 
ovoid to fusifo rm ce ll s with some nuclear atypism. Some cells resemble 
densely melanized macrophages. In the electron microscope numerous 
round to ellipt ical melanosomes at all stages of development are found 
within the parenchymal ce lls. The formative melanosomes display a 
fi lamentous matrix. In addition to melanosomes freely distributed in 
t he cytoplasm, the melanoma cells contain groups of melanosomes 
sequestered within autophagic vesicles. Metastatic ce lls derived from 
t he transplanted tumor have been observed in the axillary lymph nodes 
and lungs of host mice. Culturing of a lymph node suspected of having 
metastases confirmed t he presence of melanocytes within it. 
28. "Mucinous Carcinoma of the Skin" Is a Tumor of Apocrine 
Type. KAN NII ZUMA, SATORU MACHIDA, AND HIKARU ETO*, Depts. 
of Dermatology , Tokai University School of Medicine, Jsehara, and 
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*Kitasato University School of Medicine, Sagamihara, Japan. 
The mucinous carcinoma of the skin is said to be derived from sweat 
glands or from derivatives of the germ of this gland. However, no 
definite conclusion has been reached as to whether the tumor is 
apocrine or eccrine in origin. In the present study, one histologically 
typical case of mucinous carcinoma of the sk in was examined by both 
light and electron microscopy. Thus, absolutely convincing new evi-
dence was obtained which has been never reported so far. 
In addi tion to t he routine stains of formalin -fixed paraffin embedded 
t issue, PAS stain with and without diastase digestion, colloidal iron 
stain and alcian blue stain at pH 2.5 and pH 0.4 wit h and without 
hyaluronidase and sialidase digestion were performed. Immunohisto-
chemical studies were done by using monoclonal antibodies EKH 5 and 
6 which detect eccrine gland associated antigens. Enzyme histochemical 
studies with formalin-fixed and non-fixed cryostat sections were carried 
out. E nzymes examined were as follows: acid phosphatase, ,8-glucu-
ronidase, succinic dehydrogenase, malate dehydrogenase, phosphoryl-
ase, glucose 6-phosphate dehydrogenase a nd non-specific esterase. 
Specimens for electron microscopy were prepared by routine conven-
t ional method and studied of the serial sections. 
Both enzyme histochemical and immunohistochemical examinations 
gave an apocrine type reaction. Further, one of the most salient findings 
of the electron microscopic studies was non-keratinized intracyto-
plasmic cavity which was described by Ken Hashimoto as a distinctive 
morphological feature seen in intrafollicular apocrine duct in human 
embryonic process. 
It was concluded that the "mucinous carcinoma of t he skin" is not a 
tumor of eccrine type but that of apocrine type. 
29. Diverse Expression of Gamma-Glutamyl Transpeptidase 
(GGT) in Normal and Neoplastic Epithelial Cells of Human 
Skin: GGT As a Differentiation Marker for Malignant and/ 
or Premalignant Epithelial Tumors. MASAHITO CH IBA AND 
KOWICHI JIMBOW, Dept. of Dermatology, Sapporo, Japan. 
Differentiation of benign and malignant lesions in epithelial tumors 
is often difficult. We have recently shown that GGT is a differentiation 
marker of epithelial cells for malignant t ransformation during experi-
mental carcinogenesis. This study investigated the expression of GGT 
activities in benign and maligna nt epithelial tumors with comparison 
to adjacent normal ski n. The tumors studied included squamous cell 
carcinoma (SCC), basal ce ll epit helioma (BCE), Bowen's disease, Pa-
get's disease, solar keratosis, keratoacanthoma (KA), seborrheic kera-
tosis and epidermal cyst. In normal skin, histochemical GGT activities 
were found only in secretory portions of eccrine and apocrine glands 
and inner root sheath of hair follicles whereas none of GGT activities 
were seen in normal epidermis. In malignant and premalignant tumors, 
all of SCC exhibited intensive GGT activities with regional differences 
in in tens ities. In Bowen's disease and solar keratosis, GGT activities 
were seen in focal areas where t he cells with atypia were located. In 
Paget's disease, GGT activities were seen only in those large, round 
cells scattered in GGT negative epithelial ce lls. None of cases with 
BCE exhibited GGT activity. None of benign epithelial tumors of KA, 
seborrheic keratosis and epidermal cyst expressed GGT activities. Our 
study indicated the diverse expression of GGT activities in benign and 
malignant epithelial tumors of human skin , thus GGT being a potential 
differentiation marker useful for most of malignant epit helial tumors. 
30. A New Antigen Expression System of Endothelial Cells in 
Benign and Malignant Vascular Tumors. Y. SuzUKI, U. SOOD, 
J.D. CRISS MAN , AND K. HASH IMOTO, Dept. of Dermatology, Wayne 
State Univers ity, Detroit, MI, and VAMC, Allen Park, MI. 
Several vascular and lymphatic tissues were examined immunohis-
tochmically in order to study t he patterns of immunoreactivity of 
endothel ial cell (EC) markers of normal, benign, proliferative vascular, 
and lymphatic tissues. The case were: 6 pyogenic granulomas, 1 malig-
nant angioendothelioma, 2 lymphangiomas, and 5 specimens of normal 
skin. T he examined EC markers were: blood group H antigen, HLA -A, 
B, C, DR, monocyte platelet ant igen (M/ P), type IV collagen, laminin 
and factor VIII. Expression of t hese markers was evaluated in 12 cases 
of breast tumors including skin metastasis in order to distinguish 
between intravascular and in t raJymphatic tumor growth. Notable dif-
ferences in stain ing patterns of vessels were found. First, M/ P is an 
ant igen whose expression is limited to monocytes, platelets, blood 
capillaries, and hyperplastic Ecs. Second, HLA-A, B, C, type IV colla-
gen and laminin remain intensely positive even when ECs become 
hyperplastic or proliferative, whereas HLA-DR and M/ P staining 
becomes decreased or absent. Third, blood group H antigen is demon-
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slrable in malignant angioendothelioma and in Kaposi's sarcoma. 
Fourth, factor Vlll was sometimes positive in lymphatics, but blood 
group H antigen, HLA-A, B, C, DR, and M/P were consistently 
negative in normal lymphatics and lymphangiomas. In contrast, type 
IV collagen and lami nin were posit ive both in blood and lymphatic 
channels. Using morphological criteria alone, previous authors have 
detected blood vessel invasion in 35% of breast tumors. According to 
our immunohistochemical findin gs, 3 out of 12 (25%) of breast tumors 
have been found to exhibi t tumor extension in to blood vessels. 
31. U ltrastructural and Immunocytochemical Differentiation 
o f Trichilemmal Tumorigenesis in Man and Animal Models. 
MIZUHO INAZU AN D YUTAKA MISHIMA , Dept. of Dermatology, Kobe 
University School of Medicine, Kobe, J apan. 
T he isthmus of the anagen follicle shows histologically characte ristic 
findings such as t richilem mal keratinization without keratohyaline 
gra nules, intricate infoldings between keratinized a nd nonkeratinized 
cells, and numerous membrane coating granules (MCGs) . These char-
acteristics are useful for determining t he site of oncogenesis. In this 
report, we desc ribe cytopathological findings in tumors with trichilem-
mal differentiation observed in man and animal models. The animal 
model was a hairless strain of rats ("bald") which had tumors sponta-
neously; t he tumors grew into dome-shaped masses (1.5-2.0 em i.d.) 
within 2- 3 months after they were first observed. The findings common 
to man and animal models are as follows. 
By light microscopy, the tumor exhibi ts a mul t i-columnar prolifer-
ating pattern with a funnel-like keratinizing center and tumor cells 
showing sudden keratinization without keratohyal ine granule layers. 
Cells of the columnar nests become more highly keratinized and more 
bulky toward t he center. T he cells surrounding the cent ral part are 
rich in glycogen. Electron microscopically, the cytoplasm ofprekeratin -
izing cells appears clear and contains various-shaped MCGs showing 
characte ristic lamellar structure and ac id phosphatase activity. The 
prekeratinizing in te rface shows interdigitations and honeycomb-like 
infoldings of a thickened cell membrane. Immunocytochemically, tu-
mor cells have positive reactio ns with a nt i-nail keratin monoclonal 
ant ibody (Hori et a!;., J lnv Derm 82:424, 1984) and commercially 
avai lable ant i-keratin antiserum. 
32. Antibodies to Epidermal Cytoplasmic Antigens Following 
Treatment of Multiple Basal Cell Carcinomas. D. J . GOLDBERG, 
D. TORHES, AND J.-C. BYSTRYN, Depts. of Dermatology, NYU School 
of Medicine and Cornell School of Medicine, New York, NY. 
Increased immune responses to t issue ant igens have been reported 
fo llowing cryotherapy of non -cutaneous malignancies. To evaluate 
whether the treatme nt method of cuta neous malignancies affects an-
tibody response to epidermal antigens, we tested the sera of 11 patients 
with three or more cryotherapy treated basal ce ll carcinomas (BCC), 
14 patients wit h t hree or more BCC treated with electrodessication and 
currettage, and 12 control patients without skin cancer for ant ibodies 
to epidermal cytoplasmic ant igens by indirect immunofluorescence. 
We found that the incidence of upper epidermal cytoplasm ic (U -
CYT) antibodies in cryotherapy treated patients (82 %, 9 of 11 pts) was 
much greater than that in patients treated by electrodessication and 
currettage (21 %, 3 of 14 pts). This difference was statistically signifi-
cant (p < 0.01). The incidence of U-CYT antibodies in control patients 
(25%) was similar to t hat in patients treated with electrodessication 
and currettage. General epidermal cytoplasm ic (G-CYT) antibodies 
and basal cell cytoplasmic (BCL) antibodies were not seen in any 
patients. 
These results demonstrate that the method of treating BCC has an 
influence on immune responses to skin. Cryotherapy, but not electro-
dess ication and currettage, augments the immune response to some 
epidermal antigens. This findin g suggests that if cryotherapy has a 
similar effect on immune responses to tumor associated antigens, this 
form of therapy could increase res istance to development of further 
BCC. 
33. Malignancy Affects Response to Tunicamycin, Oppositely 
for Epidermal Cells As Against F ibroblasts. SHU -JEN CHEN, 
JOANNE MILLER, AND MIRIAM M. BRYSK, Dept. of Dermatology, 
University of T exas Medical Branch, Galveston, TX. 
We have confirmed the findings in t he li terature that tunicamycin 
is cytotoxic to transformed fib roblasts but not to the ir non t ransformed 
kin. With two mouse epidermal ce ll lines of common origin, we observe 
a contrary pattern: The malignant (PAM-211) cells are more resistant 
to tu nicamycin than their nonmaligna nt (LC-7) coun te rparts, as meas-
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ured by growth and viability. The multiplication of the PAM-211 cells 
is insensitive to doses of 0.1 1-'g/ml or less, while that of the LC-7 is 
progressively affected at all dosages. In the incorporation of radioactive 
sugar precursors, we find the greatest inhibition caused by exposure to 
tunicamycin for mannose, less for glucosamine, still less for fucose. 
The incorporation of each sugar is reduced more for the nonmalignant 
cells, by a factor of two for fucose, not so dramatically for the other 
two. Morphological changes are minor (unlike for the fibroblasts); in 
part icular, the desmosomal junctions a re not affected. On stained 
polyacrylamide gels, bands near 80K and lOOK are intensified by 
exposure to tunicamycin for both cell lines, and a band near 30K also 
increases for the nonmalignant cells. The changes in Con A binding 
glycoproteins are the same for both lines, with a 190K band sharply 
reduced and an 80K band enhanced; the most prominent band, at 
150K, is unalte red (and may be desmosomal). 
34. Correlation Between Heparan Sulfate Synthesis and Tu-
morigenicity Phenotype of Ultraviolet Light Induced Murine 
Cuta neous Fibrosarcomas. M. PIEPKORN, H. CARNEY, AND A. 
LINKER, Depts. of Medicine and Pathology, University of Utah and 
Veterans Administration Hospital , Salt Lake City, UT. 
In the UVR murine tumor model, the basis for variation in tumori-
genic potential of t hese cutaneous fibrosarcomas, and of lines cloned 
from tumors of "progressor" or "regressor" phenotype, remains unex-
plained. To correlate cell surface structure with tumor phenotype, we 
have studied glycosaminoglycan (GAG) synthesis of ce ll lines varying 
in tumorigenicity in syngeneic hosts. Following in vitro labelling of 
monolayers of ce ll lines with "5S and "H-glucosamine, the hyaluronic 
acid and sulfated GAGs of cytoplasmic, cell membrane, pericellular 
matrix and substratum adhesion compartments were isolated by prep-
arative chromatographic techniques and selective enzymatic digestion. 
No differences were found in GAG quantit ies or compartmenta l distri -
butions between the cell lines. However, cell surface-associated heparan 
sulfate (HS) molecules synthesized by tumorigenic and non tumorigenic 
cell lines were different. 94% of this cell surface GAG from a progressor 
line cloned from the tumor RD 1024 was degradable by nit rous acid 
deamination compared wi th 83% from a regressor clone of the same 
tumor; thus, the progressor HS has a higher N-sulfate content. In 
addi tion, we found a 12% difference in N-sulfate content between the 
same regressor line and a progressor line cloned from a diffe rent 
primary tumor. Furthermore, t he overall density of HS anionic charge, 
by DEAE-Sephadex elution, was greater in a newly- isolated progressor 
tumor compared with a new regressor tumor. We conclude that there 
are consistent differences in the HS molecu les synthesized by UVR 
tumors of different tumorigenic potential. HS may t herefore function 
in some manner in the expression of the malignant phenotype. 
35. Thy-1+ Epidermal Cells Are Not Demons trable by Anti-
Thy-! Antibody in Human and Rat Skin. DONALD A. CHAM -
BERS, RHONNA L. CO HEN, AND JOHN M. CRAWFORD, Health Sci-
ences Cente r, University of Illinois at Chicago, Chicago, IL. 
The presence of Thy-1 + epidermal cells in murine epidermis has 
been reported in this and other laboratories. These studies were de-
signed to extend these observations to human and rat epidermis. 
Epidermal sheets from both human and rat skin, obta ined after incu-
bation in .76% EDTA separating solut ion for 2 hr at 37"C, were stained 
for indirect immunofluorescence microscopy. For analysis of human 
Thy-1 + cells, epidermal sheets were t reated wit h a monoclonal anti-
human Thy-1 antibody (supplied by Prof. J . Fabre, Queen Victoria 
Hospita l, Sussex, UK) which had been prepared against Thy-1 protein 
purified from human brain . To our knowledge, t his ant ibody is t he only 
specific antibody to human Thy-1 protein available. The developing 
antibody was an FITC labeled goat anti-mouse lgG. In parallel studies, 
rat epidermal sheets were treated with two different anti-Thy-1 anti-
bodies previously shown to react with bra in, nerve and bone marrow 
cells of the rat: monoclonal anti-mouse Thy-1.1 (New England Nuclear, 
Boston) and Ox7, a polyclonal mouse a nti -rat Thy-1 antibody (Sera 
Lab, Sussex, UK). Both the anti -Thy-1.1 and Ox7 ant ibodies are 
directed against the same Thy-1 ant igenic determinant. 
Results of these experiments reveal that no dendritic or round Tby-
1 + cells were demonstrable in either human or rat epidermis. Thus, 
although the presence ofThy-1 protein can be demonstrated in murine, 
rat and human neuronal tissue, the cellular equivalent(s) to the murine 
Thy-1+ epidermal cell remains elusive in human and rat epidermis. 
36. Expression of the Leu-8+ Phenotype by Leu-3+ T Cells in 
Allergic Contact Dermatitis. E. A. ABEL, A. VOLTERRA, R. M. 
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ADAMS , B. J. NICKOLOFF, AND G. S. WOOD, Dept. of Dermatology, 
Stanford University Medical School, Stanford, CA. 
The presence of Leu-3+ T helper ce lls in the delayed hypersensitivi ty 
response to contact allergens has been previously docume1~ted by 
immunohistochemical techniques. Dissection of the T helper/ mducer 
cells in to phenotypically distinct subsets is now possible with t he use 
of monoclonal a nt ibody anti-Leu-8. The functional significance of the 
Leu-3+ g+ T cell subset lies in its stimulat ion of the cell mediated immun~ response, whereas the Leu-3+,8+ subset provides functional 
help for immunoglobulin synthesis. 
Four skin biopsies were performed in 3 patients referred for evalua-
tion and t reatment of allergic contact dermatitis to t he Stanford 
Dermatology Clinics. S imultaneous biopsies for immunophenotyping 
were obtained in one patient with Rhus dermatitis from two diffe rent 
lesional sites, consisting of an acute eczematous vesicular dermatitis 
a nd an urt icarial plaque. Specimens in two addi t ional patients were 
obtained from positive patch test sites at 48 hours to dichromates in 
one case and to thimerosal in t he other. lmmunophenotyping was 
performed using monoclonal a ntibodies to selected markers of T cell 
diffe rent iation and fu nction by an immunoperox1dase techmque. 
In all four cases a predominant ly Leu-3+,g+ helper T cell subset was 
observed. Our findings in acute contact dermatitis and in the positive 
patch test sites to recall antigens correlate with the functiona l role of 
Leu-3+,8+ positive cells in t heir inducer func t ion for cell medJated_ 
immunity. Further studies are in progress to invest1gate other types of 
cell mediated immune response including the induction phase of allerg1c 
contact hypersensitivity as in DNCB sensit ization, as well as response 
to intracutaneous testing with common a ntigens. 
37. Expression of Ia Antigen and Dif~erentiation of Ma_cro-
phages in Granulomatous Inflammation. An lmmunohlsto-
chemical and Ultramicroscopic Study of Murine Leprosy. 0. 
TANJI, S. lzAKl , H. SHIMOD A, T. HIBINO, AND M. lZAK_r. Dept. of 
Dermatology, lwate Medical Univers ity School of Med1cme, Mo-
rioka, Japan. . . 
A suspension containing 107 Mycobacteria lepraemunum was m-
jected s.c. into CBA (H2k) and C57BL/6N (H2h), as well as C57BL/6N 
(nu/+, and nu/ nu) mice. Infected mice were challenged w1th t he 
ultrasonically treated or un t reated mycobactena mto t he foot pads. 
Both subcutaneous murine lepromas and challenged foot pads removed 
after 48 hours were ul t ram icoscopically and immunohistochemically 
investigated with ant i-JAk and IA" monoclonal antibodies, as well as 
anti-Thyl.2. . 
The challenged foot pads of C57BL/6N and C57BL/6N(nu/ +) nuce 
showed swelling reaction (>0.1 mm) , and demonstrated mfil t rat:on of 
!A-positive a nd Thy1-positive ce lls, revealing delayed hypersens1t1v1ty 
for the mycobacteria. A hypersensitivity-type murine lepromas _were 
developed in such animals. The granulomas consisted of d1fferent1ated 
macrophages to the secretory-type (30%), lymphocyt~s (35%), and 
fibroblasts (26%) in the peripheral area. Th1s observatiOn was corr~­
lated with immunohistochemical findings. !A-posit ive and Thy1-posl-
t ive cells were demonstrated in the periphery. However, the cent ral 
area consisting mainly of phagocytic macrophages (58%) showed nei-
ther lA- nor Thy1 -positive cells. Furthermore, immunologically !nac-
tive-type murine lepromas in C57BL/6N ~nu/nu) and ~ongemtally 
susceptible CBA mice were shown to consist ent1rely of phag?cyt1c 
macrophages (73%). and lA- and Thy1-positive ce lls were not found. 
These animals did not show foot pad swelling reaction . 
A role of !A-positive cells was suggested for development of granu-
lomatous hypersensit ivi ty. 
38. Phagocytic Activity of Langerhans Cell Granules. SHOZO 
TAKAHASHI, MASAAKI MOROHASHI, AND KEN HASHIMOTO! DeJ?tS. 
of Dermatology, Toyama Medical and Pharmaceutical Umver~1ty, 
Toyama, Japan, and Wayne State University School of Med1cme, 
Detroit, MI. . 
Function of Langerhans cell (LC) granules has not fully been clan-
fled at the level of ul t rastructural analysis. Clathrin coat structures are 
closely involved in receptor-specific endocytosis and intracellular pro-
tein t ransport. ln this study we intended to elucidate the phagocyt1c 
activity of LC granules and their association with clathnn coat struc-. 
tu res Horse radish peroxidase was used as a tracer. The ep1derm1s of Guin~a pig was separated with 0.2M EDTA in PBS and incu?ated in 
MEM contain ing 0.15% peroxidase. After incubation and nnse t he 
tissue was fixed in 5% glu tara ldehyde for 4 hours. The t1ssue was 
reacted with diaminobenzidine and hydrogen peroxide. After nnsmg 
t he t issue was processed for electron microscopy. Peroxidase-positive 
rod and round structures were observed in the cytoplasm with electron 
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density. Some of t hem were recognized as LC granules. When the t issue 
was incubated in peroxidase for 30 minutes, peroxidase-positive LC 
granules were found near the cytomembrane. When incubation was 
performed for 60 to 120 minutes, peroxidase-positive LC gra nules 
connected with round structures were seen in the cytoplasm. Some LC 
granules near the cytomembrane had clathrin coat structures when the 
section was processed for routine electron microscopy. These findings 
suggest t hat LC granules have phagocytic activity and clathrin coat 
structures are related not only to receptor-specific endocytosis but a lso 
endocytosis of peroxidase. 
39. Enhanced Plasminogen Activator Activity in Involved Ep-
idermis of Hailey-Hailey Disease. PAMELA JENSEN, SHINJI Mo-
RIOKA, STUART LESSIN , AND GERALD LAZARUS, Dept. of Dermatol-
ogy, University of Pennsylvania, Philadelphia, PA. 
Benign chronic pemphigus (Hailey-Hailey disease) is an autosomal 
dominant genodermatosis characterized by acantholysis of the epider-
mis similar to pemphigus vulgaris. The protease plasminogen activator 
(PA), induced by pemphigus autoantibodies to epidermal cell surface 
molecules, appears to be a mediator of the cellular dyshesion charac-
te ristic of pemphigus vulgaris and foliaceous. We have investigated the 
hypothesis that increased PA, generated without involvement of au-
toantibody, may play a role in the generation of acantholytic lesions in 
Hailey-Hailey disease. Biopsies were taken from involved and nonin-
volved areas of 5 Hailey-Hailey patients. Epidermis was separated, 
freeze-thawed, homogenized, extracted in low salt buffer, and then 
extracted in 2M KSCN to recover PA. The specific activity of PA was 
calculated using DNA content of epidermis. In all cases, PA activity 
was from 5 to 100 times higher in involved epidermis than in nonin-
volved. PA activity in noninvolved epidermis was always in the normal 
control range. The activ ity of Cathepsin D, a lysosomal enzyme, was 
similar in involved a nd noninvolved epidermal extracts. To evaluate 
PA immunocytochemically, we incubated frozen sections from involved 
and noninvolved skin with antibody prepared against human urinary 
PA (urokinase) . We observed specific staining for PA only in the 
involved skin of Hailey-Hailey patients. Staining was most in tense in 
the nuclear region of t he basal ce lls, alt hough lighter staining was 
frequent ly observed t hroughout the involved epidermis. These findings 
support the hypothesis that enhanced PA may be involved in the 
induction of acantholysis present in Hailey-Hailey disease. 
40. Prostaglandin D 2 and Prostaglandin D Synthetase in the 
Skin of Mast Cell Deficient Mice. KOUICHI lKAI AND TAKESHI 
HORIO, Dept. of Dermatology, Kyoto University Faculty of Medicine, 
Kyoto, Japan. 
Prostaglandin D, (PGD2) is a major PG in mast cells and massively 
produced in patients with systemic mastocytosis. To evaluate the 
cont ribution of mast cells to t issue PGD2 contents and PGD synthetase 
activity, we used mast cell deficient mice (W / W'") and their congenic 
littermates (+/+) as cont rols. In t his study, we compared PGD2 con-
tents and PGD synthetase activity in the sk in of these two genotypes. 
The amounts of PGD2 were determined by the radioimmunoassay 
specific for PGD2• PGD2 was found in the sk in in concentrations of 
14.9 ± 6.3 and 15.9 ± 3.0 ng/g wet weight in W ;w· and + /+ mice, 
respectively. Whereas, histamine contents in the skin were 0.23 ± 0.08 
and 31.40 ± 4.92 !Lg/g wet weight in W ;w· and+/+ mice, respectively. 
On t he other hand, three hours after irradiation with 500 mJ/cm2 of 
ul traviolet light-B (UV -B), PGD2 contents in t he skin of + / + mice 
were elevated three-fo ld in comparison with basal level before irradia-
tion. However, such elevation was not observed in the skin of W ;w• 
mice. The activity of PGD synthetase was assayed in supernatant 
fraction (10,000 X g, 20 min) of homogenates of the skin. The skin of 
both genotypes showed 2.83/1.52 nmol/ mg protein/ min in the pres-
ence/absence of 1 mM glutathione, and no difference in the enzyme 
activity was found between W ;w• and+/+ mice. 
These results suggest that mast cells contribute little to the total 
amount of PGD2 and PGD synthetase activity in the skin of mice, at 
least under normal conditions, in spite of the absence of mast cells and 
the very low content of histamine in the skin of W /W' mice. However, 
under stimulated condit ions such as UV -B induced dermatitis, mast 
cells preferent ially produce PG and play an important role in the 
development of inflammation. 
41. Properties of iC3b Bearing lgG. KOHJI SAYAMA, YOSHIHARU 
MIKI , AND Kozo INO UE*, Dept. of Dermatology, University of 
Ehime, Ehime, a nd *Dept. of Bacteriology, Osaka University, Osaka, 
Japan. 
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C3b-lgG complexes are found in the sera of SLE, Sjogren's or Reiter's 
syndrome patients. The C3b binding to immune complexes is supposed 
to solubilize the complexes and to inhibit immune precipitation . This 
paper reports a further information of the mechanism. 
Murine monoclonal ant i-4-hydroxy-3-nitrophenacetyl (NP) IgG2a 
bound to NP-BSA-Sepharose was incubated with normal human serum 
at 37"C for 1 hour. C3b-IgG was eluted wi th NP-G ly, and purified with 
DE52 and Sephacryl S300. Affinity and avidity were measured by 
quenching method and by binding with NP -hexamethylene-diamine-
Sepharose, respectively. 
The bound C3 was iC3b on SDS-PAGE analysis, and iC3b-JgG 
reacted with both ant i-human C3 and ant imurine lgG on immunoelec-
t rophoresis. Affin ity of iC3b-lgG was reduced to '!. to 1/r. of that of 
in tact lgG, and av idi ty of iC3b-JgG was induced to 1/50 of that of 
in tact lgG. 
These findings indicated that the loss of the binding activity caused 
solubili zation of immune complexes and inhibi t ion of immune precip-
itation. 
42. The Synthesis of Arachidonic Acid Metabolites by Human 
Keratinocytes. K. M. TRAMPOSCH, V. J. STEVENS, AND J. W. 
QUIGLEY, Dermatology Research, Bristol-Myers Pharmaceutical Re-
search and Development Division, Buffalo, NY. 
Cyclo-oxygenase (CO) and lipoxygenase (LPO) metaboli tes of arach-
idonic ac id (AA) may be important mediato rs of skin inflammation. In 
addit ion, LPO products have bee n reported to be elevated in psoriasis 
which is a skin disease characterized by chronic inflammation and 
hyperproli ferat ion. Animal and human epidermal homogenates or 
whole cells have the capability to convert AA to LPO metabolites. 
Grabbe et al. (Arch. Dermatol. Res. (1984) 276: 128- 130) reported the 
synthesis of mono-hydroxy eicosatetraenoic (mono-HETEs) and leu-
kotriene B, (L TB,) by freshly isolated whole adult human keratino-
cytes. We report here the synthesis of CO and LPO products by freshly 
isolated neonata l keratinocytes. Human keratinocytes were harvested 
from neonatal fo resk ins by incuba t ion overnight in 0.2% trypsin (22"C). 
Keratinocytes were incubated for 10 to 60 minutes at 37"C 
with 10 JLM "C-AA and 2 JLM of the Ca++ ionophore A23187. The 
reaction was stopped by the addition of methanol and t he mixture was 
prepared for HPLC/online "C analys is. Neonatal kerat inocytes pro-
duced 12- and 15-HETE and prostaglandin E2 as major products in a 
t ime dependent manner. Unlike the previous work reported for adult 
keratinocytes, neonatal ce lls did not produce 5-LPO products such as 
5- HETE or LTB,. The synthesis of mono- HETEs were inhibited by 
standard LPO inhibi tors which showed the fo llowing order of activity: 
5, 8, 14, 14-eicosatetraenoic acid (ETYA) > nordihydroguaiaretic acid 
(NDGA) = BW755C > Benoxaprofen. As ant icipated, indomethacin 
was ineffective at blocking HETE synthesis. These experiments suggest 
that the elevation of 12-HETE found in psoriatic lesions could be the 
resu lt of keratinocyte synt hesis and that inhibi t ion of t his enzyme 
could be a rational approach to t he design of ant i-psoriat ic drugs. 
43. Effect of Sulfonated Shell Oil Extracts (Ichthyol) on the 
Generation and the Biological Activity of Chemotactic Leu-
kotrienes. BEATE M. CZARNETZKI , Dept. of Dermatology, U niver-
sity of Munster, Munster, F.R.G. 
Chemotactic leukotrienes (CL) can be generated from human neu-
t rop hils and monocytes in vit ro. CL have been demonstrated so far in 
several inflammatory dermatoses (psoriasis, atopic eczema). Ichthyol 
is an effective, noncarcinogen ic t herapeut ic agent in leukocyte-depen-
dent inflammatory processes. In the present investigation, the effect of 
ichthyol on the production and the biological effects of CL was inves-
t igated. 
Human neut rophils and mononuclear cells were obtained by Ficoll / 
Hypaque separation and were incubated in buffer alone or with the 
calcium ionophore A 23187 fo r 15 min at 37"C. Cells were also prein-
cubated for 30 min , 37"C in ichthyol at concentrations from 2 mg to 
0.01 mgjm l and were then stimulated with the ionophore for another 
15 min or were left in buffer alone. Supernatants were studied for CL 
during in vit ro chemotaxis and for L TB, with a radioimmunoassay 
(Wellcome, England). 
lchthyol caused no significant re lease of CL or of LTB, by itself 
from either cell type, at any of the concent rations tested. It inhibited 
however t he directed migration of leukocytes towards synt hetic L TB, 
in a dose-dependent fashion at concentrat ions from 2- 0.2 rng/ml. It 
also suppressed the re lease of chemotactic activity and of L TB, from 
both cell types at all test concent rations. These data suggest that 
ichthyol exerts potent anti -inflammatory effects by suppressing the 
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production of L TB4 from leukocytes and the chemotactic response of 
leukocytes towards L TB,. 
44 . Comparable Production of Arachidonic Acid Metabolites 
by Epidermal Tissue and Keratinocyte Culture Preparations. 
JOHN FORTUNE, ELIZABETH DUELL, KATH I MADISON *, AND CYN-
THIA MARCELO. Depts. of Dermatology, University of Michigan 
Medical School, Ann Arbor, MI, and *University of Iowa, Iowa City, 
lA. 
Arachidonic acid metabolites (AA) are important mediators of in-
fl ammation in skin. To study the production of AA metabolites in 
whole skin , heat-separated epidermis and keratinocyte cultures from 
Balb/c neonatal mice, radioimmune assays (RIA) and high pressure 
liquid chromatographic (HPLC) analysis using a reverse phase system 
were done. Homogenates of whole skin , heat-separated epidermis and 
keratinocyte cul tures were incubated with " C-AA for 30 min . Incuba-
tions were stopped with methanol and samples were extracted and 
partially purified prior to HPLC separation a nd spectral identification. 
Flow Radiomatic detector analysis of the HPLC effluent compared the 
"C-AA metabolites with authentic 3H-Iabeled standards. Production of 
PGE2 and PGF2.,, and probably 15-HETE and 12- HETE was demon-
strated in all three systems. Extremely large amounts of t issue and of 
epidermal ce ll cultures (60-70 X 106 cells) were needed to demonstrate 
small amounts of a metabolite tentatively identified as L TB, by Ra-
diomatic analysis. Indomethacin decreased the production of prosta-
glandins by these preparations. Addition of 1 X 10-6 M TPA (tetrade-
canoyl phorbol acetate) to the keratinocyte cultures either short term 
(2h) or long term (6 days) increased the production of all metabolites . 
RIA of the medium collected from a 2 h incubation of intact cultures 
showed increased release of PGE2 a nd PGE:u. by TPA treated cells. 
These studies showed that primary epidermal cell cultures have the 
sa me capacity for AA metabolism as intact epidermis and skin . Thus 
the interaction between AA metabolism and epidermal function can be 
studied using t his culture system. 
4 5. The Contribution of Cutaneous Neurons to the Inflamma-
tory Response Evoked by Different Irritants. MAURICE E. 
LOOMANS AND GARY A. KERCKA ERT, Miami Valley Laboratories, 
The Proctor & Gamble Company, Cincinnati, OH. 
When capsaicin is administered to neonatal rodents, the peripheral 
sensory neurons degenerate. Therefore, clin ically denervated animals 
can be produced and evaluated for their response to irritants. We 
determined that between day 10 and 15, neonatal mice are most 
suscept ible to t he neurotoxic effects of capsaicin administered at 50 
mg/kg. When raised to adul thood, these animals had significantly 
raised threshold values in the hot plate test for analgesia. · 
At six weeks of age, t he capsaicin- and vehicle-t reated animals were 
tested for responsiveness to various irritating insults. Ear edema was 
determined gravimetrically a fter top ical treatment with either croton 
oi l, xylene, arachidonic acid, oxazalone after prior sensitization, or after 
a thermal burn. Of these irritants, only croton oi l-induced swelling was 
significantly reduced in the capsaicin-treated group (55% inhibition). 
This suggests that the sensory neurons play a major role in inflam-
mation produced by the active ingredients of croton oil. In support of 
this concept, we determined that the edematous response was inhibited 
70- 85% by capsaicin when administe red either topically or systemically 
to adult animals. These results indicate that in certain types of cuta-
neous inflammation, the sensory neurons may have a significant effect. 
46. Biological and Biochemical Characteristics of Eosinophil 
Chemotactic Factor Released from Keratinocytes In Vivo and 
In Vitro. K. T SU KAMOTO , T . KANZAKI , AND S. NISHIYAMA, Dept. 
of Dermatology, Kitasato University School of Medicine, Sagami-
hara, Japan. 
Although some skin diseases are known to have eosinophil infiltra -
tions in the epidermis, the precise mechanism is not elucidated yet. We 
revealed that human keratinocytes are able to synthesize an eosinophil 
chemotactic factor (E.C.F.) . 
A cell line was established from malignant trichi lemmoma, which 
had many eosinophils among tumor cells histologically, in Eagle's 
M.E.M. with 10% F.C.S. The biological characteristics in vitro are as 
follows; 48 hrs in cell doubling t ime, 1% in plating efficiency, 6.5 X 104 
ce lls/cm2 in saturation density, and hypotetraploidy in karyotype. Of 
interest, tumors in nude mice again showed eosinophils among cells. 
Since cells were thought to have released E.C.F., the following studies 
were done for the confirmation of E.C.F. in t he conditioned medium. 
The intradermal injections of media showed marked eosinophils in 
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guinea pigs i n vivo (50 ± 12 cells/HPF; none in cont rols). Skin window 
technique showed similar resul ts (10 ± 3; none in co nt rols). E.C.F. was 
confirmed by the Boyden chamber method in vitro (74 ± 3 J.lm; control 
49 ± 2 J.lm). E. C.F. was similarly produced by these cells in serum-free 
medium. Thi s facto r was found to be heat- labile and non-dialysable, 
suggesting that the facto r is a protein in nature. 
T hese results showed that human epidermal cells a re able to produce 
E.C.F . other t han E .T .A.F . This may explain the eosinophil infiltrat ion 
in various skin diseases, such as pemphigus vegetans and incont inent ia 
pigmenti. 
4 7. Production of Arachidonic Acid Metabolites by Low Cal-
cium Regula ted Ke ratinocy tes. J . A. FAIRLEY, E. A. DUELL, V. 
A. HOGAN , AND C. L. MARCELO , Dept. of Dermatology, University 
of Michigan Medical School, Ann Arbor, MI. 
In vi t ro kerat inocytes hyperprolifera te when the Ca++ level of the 
cul ture medium is dropped to 0.02- 0.09 mM and fail to form desmo-
somes or strat ify when compared to cells grown at normal (1. 2 mM) 
Ca++. Since phospholipase A2 is a Ca++ dependent enzyme we investi-
gated the production of arachidonic ac id (AA) metabolites by low-Ca++ 
regulated kerat inocytes using radio immune assays (RIA) and reverse 
phase high pressure liquid chromatography (HPLC) with spectral 
analys is . Neonatal mouse keratinocytes were grown to day 4. The 
medium was removed and the cells washed wi th Ca++ free PBS. Test 
medium was placed over the cells for 2 hours. Afte r t he t imed incubat ion 
t he medium was removed and PGE2 , PGF2,., and LTB, were measured 
using RIA. The tota l DNA content of the ce lls was measured a nd the 
resul ts expressed as pg/J.lg DNA/ hour. Low Ca++ cells made 4.5 x the 
a mount of P GE2 as normal cont rols (p = 0.002) and 2.5 X the amount 
of PGF2,. (p = 0.001). L TB, was not detected by this method. Disrupted 
cells from low and normal Ca++ keratinocyte cultures were incubated 
with " C-AA fo r 30 minu tes. The reaction was stopped with methanol 
a nd the lipid fract ion was extracted and part ially purified using a 
Seppa k column. 3H-labelled standards were added to the samples as 
t race rs. Flow radiometric analysis of "C counts and spectral analysis 
demonstrated increased production of 15-HETE by the low Ca++ 
keratinocytes. RIA of the sample showed a 10 X increase in 15-HETE 
p roduction by the low Ca++ ce lls. These studies showed that low Ca++ 
cells maintain in t racellular Ca++ levels adequate for AA metabolism. 
Increased production of selected metabolites by low Ca++ cells is an 
inte resting findin g which requires further investigation. 
4 8 _ The Investigation of the Action and Inhibition Spectrum of 
Solar Urticaria in Erythropoietic Protoporphyria_ MASAKO 
TAKAHASHI , C!-IIDORI HJRABAYASHI , YOSHIKO KANNO , ITSU RO 
MATSUO, AND MUNEO 01-!KIDO , Dept. of Dermatology, T okai Uni-
versity School of Medicine, lsehara, J apan. 
We invest igated solar urtica ria in 19 years old woman who was 
confirmed to be erythropoietic protoporphyrin by the determination of 
protoporphyrin in erythrocyte (834 J.lg/ 100 mL packed cells) and feces 
(11345 l-'g/ 100g), and family history. The followin g studies were done: 
1) In t roduction of urticaria by lights. 2) Dete rmination of act ion 
spectrum. 3) Investigation of the presence of spectrum which suppress 
t he development of wheal by lights (Hasei, Arch Dermatol 118:346, 
1982). The light sources used were natural light, the slide projector 
lamp (SPL) wi th 750W tungsten fil ament bulb and monochromatic 
light with xenon arc lamp. The results were as follows: 1) Urt icaria was 
introduced by exposure to solar light, SPL and monochromatic rays. 
2) The wavelength responsible for elicit ing wheal exis ts in four ranges, 
367 to 433, 488 to 554, 576 to 587 and 633 nm . These action spectra 
correspond to the absorpt ion spectrum of protoporphyrin. The light 
intensity required to produce lesion were more than 3.3J /cm2 • 3) The 
longer spectrum of solar light or SPL than 700 or 660 nm through cut 
fi lter could suppress the urticarial reaction by following exposure to 
full spect rum of sunlight or SPL. Some monochromat ic lights situated 
in wavelength which could not produce urt icaria (600, 455 nm) inhibited 
reactions by some action spectrum (400, 410 and 500 nm) respectively. 
But other monochromat ic rays (345, 350, 455, 466, 567, 567 nm) could 
not suppress wheal by 422, 400, 410, 411, 400, 500 nm respectively. 
P reirradiat ion of action spectrum (389, 422, 554, 587 mn) under thresh-
old dose for urt icaria were also found to inhibi t urticarial reaction by 
554, 587, 389 422 nm rays respectively. 
4 9. F a ilure of Retinoic Acid to Inhibit UV-Induced Ornithine 
Decarboxylase Activity. L. H. KLIGMAN, Duhring Laboratories, 
University of Pennsylvania School of Medicine, Philadelphia, PA. 
Ornit hine decarboxylase (ODC) typically shows high activity in 
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proli fe rating systems, viz embryonic tissue and regenerating ra t liver. 
High levels are inducible in skin by such disparate agents as tumor 
promoter 12-0-tetradecanoylphorbol-13-aceta te (TPA) , UV radiation 
hair plucking and tape-stripping. Retinoids are well known i nhibitor~ 
of induction by TPA. Repeated applications of all -trans ret inoic acid 
(RA) in acetone have been reported to inhibi t UVB-induced ODC in 
hairless mice. We wished to know whether RAin a cream vehicle would 
have the same effect . Groups of Skh -hairless-1 albino mice were irra-
diated wi t h Westinghouse FS-20 lamps for one exposure of .045 J /cm2 
(:.:3 human MED). Immediately post -irradiation, RA (100 J.ll) was 
applied to t he dorsum in different concent rations (.001 %, .002 %, .02%), 
veh1cles (cream and acetone) and on various t ime schedules (1- 5 times) . 
Sacrifice was by cervical dislocation 24 hrs later. Posit ive cont rols were 
t reated wi th 34 nmol TPA. Epidermis was sepa rated afte r immersion 
of dorsal skin in a 55· c water bath for 30 sec and two skins were pooled 
for each extract . E xtracts representing 8- 12 mice were assayed for each 
variable. Enhancement of UV -induced ODC activi ty was found with 
all concentrat ions and formulations of RA and with a ll schedules. UV 
alone induced a 70-fold stimulation while RA increased t his by a factor 
of -1.6. The degree of stimulation of ODC activity correlates with t he 
promoting capacity of phorbol esters, hence ODC is considered a 
marker of tumor promotion. However , weak or nonpromoters such as 
mezerein induce epidermal ODC to t he same extent as TPA. Since 
inducers of ODC activi ty, i.ncluding RA , are hyperplasiogenic, it may 
be best to cons1der ODC stunulation a non-specific marker for proli f-
erat ing cell populations. 
50_ Pheophorbide A Photoradiation Therapy for Che mically 
Induced Carcinoma of Rat Skin- NAONORI MAEDA KA ZU HIKO 
ICHIKAWA, TAISUKE KOBAYASI-11 , AND NOBUYU KI MIZU~O, Dept. of 
Dermatology, Nagoya City University Medical School, Nagoya, J a-
pan. 
Photoradiation therapy (PRT) wi th hematoporphyrin derivative 
(HpD) as a photosensitizer has a lready been used clinica lly for the 
t reatment of cancer. But stronger photosensit izers are needed, because 
HpD-PRT is not sufficiently effective. A severe photosensit ivi ty caused 
by pheophorb1~e a (PPa) , one of the chlorophyll derivatives, was 
reported. We tn ed to ut1hze PPa for PRT of rat skin tumor induced 
by N-Methyl-N-Nit rosourea and obtained excellent resul ts. 
(1) Minimal necrosis light doses (MND) in animal skin of PPa and 
HpD were measured afte r ip injection of t hese substances (20 mg/ kg) 
resp.ectively. MND of HpD was 3.5 t imes as much as PPa. (2) PPa wa~ 
retamed 1.n t he tumor at a concentration 10 t imes higher (1.5 J.Ig/g, wet 
wt) than m normal skm (0.15 J.Ig/g, wet wt) 12- 48 hrs after iv injection 
of 20 mg/ kg. (3) Animals wi th tumors were irradiated (610- 700 nm 
10.8 X 10" J / m2 ) 24 hrs after iv injection of 20 mg/ kg. This procedur~ 
was undertaken twice wi th 24 hrs interval, and the effect was estimated 
after 5 weeks. Macroscopically a nd microscopically, tumor size of 
t reated group was 1/ 6 and 1/3.4 of untreated group respective ly. (4) In 
the unt reated group, malignant lesions accounted for 44% of a ll tumors 
whereas only 17% of them were ma lignant in the treated group: 
Moreover, squammd tumor was more sensitive than basa loid tumor to 
PPa-PRT among malignant lesions. 
From the present results, it is concluded that P Pa-PRT may be more 
effective t han HpD-PRT, because of the st ronger phototoxity and the 
longer light wavelength. 
5L Skin Surface Conductance As a New Method for Assessment 
of Epidermal Damage b y UVB- TAKAO ITO AND NOBUYUKI 
MIZUNO*, Biochemical Research Institute, Nippon Mena rd Cosmetic 
Co., ~td., Ogaki, and * Dept . of Dermatology, Nagoya City University 
Medica l School, N agoya, Japan. 
Alt hough erythema has been ut ilized for t he evaluation of sunscreen 
it does not necessar.ily rep~esen t the tissue damage of skin by sunlight : 
For t h1s purpose lustolog1c observation is more exact, but there are 
many difficulties to apply it practically. A simple and reliable test has 
long b.een de~ired . ':"e compared skin surface conductance, erythema, 
and histologic findmgs in the back skin of normal adult male after 
giving various doses (0.6 - 2.4 X 103 J / m2 ) of UVB with flu orescent 
sunlamp. Relative conductance was calculated from the conductance 
of irradiated and unirradiated skin measured with SKIN SURFACE 
HYDROMETER (IBS CO.) at 23· c, and 50% relative humidi ty. Be-
cause relative conductance became minimum at 6 days afte r irradiation 
of more than 2.4 X 103 J / m2, measurement of relative conductance and 
biopsy were performed at 6 days. Minimal erythema dose (ME D) was 
examined at 24 hrs a fte r irradiati<.m. 1) By irradiation of L2 and L8 x 
lOa J / m2, relative conductances were more sensit ive tha n erythema 
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(P < 0.05) . 2) By irradiation of 0.6 x 10" J / m", histologic findings were 
abnormal, whereas relative conductance and MED remained within 
the normal range. 
From these results, relative conductance is found to be more sensitive 
and simple method for the de te rm ination of epidermal damage by UVB 
t han MED , although histologic exam ination is the best. 
52. Immuno-light and Electron Microscopic Study of DNase I 
Localization in the Nuclei of Epidermal Keratinocytes and 
Changes Following UVB Irradiation. YUMIKO YASUI, HIROYUKI 
SU ZUKI, SHUN · ICHI BABA, TADASHI NOI1ARA, AND SADAO MORIOKA, 
Dept. of Dermatology, Niho University School of Medicine, Tokyo, 
J apan. 
Histochem ist ry has shown that DNA within the nuclei of epidermal 
cells decreases during keratinization and is scattered throughout the 
karyoplasm after UVB irradiation. This study set out to investigate 
t he localization of DNase I at various levels within the nuclei of 
keratinocytes and examine changes in DNase I distribution after UVB 
irradiation using both light and electron microscopy. Frozen sections 
of normal and irradiated (0.7- 1.0 J jcm2 ) skin from the ears of adult 
albino gui nea pigs were fix ed in 2.5% glutaraldehyde, stained with 
antiserum by t he indirect enzyme immunohistochemical method, and 
prepared for light and electron microscopic observation. Thin sections 
were examined, and then observed a second t ime afte r double-staining 
with U and Pb. Reaction products were seen in various sized masses 
th roughout t he karyoplasm in basal and spinous cells, but in granular 
ce lls they accumulated in the center portion of t he nuclei. One distinc-
t ive feature at the electron microscopic level was that reaction products 
were located in the electron luscent area within the nuclei. In addition, 
at 24- 72 hr after UVB exposure, in more t han 75% of epidermal ce lls 
t he reaction products were scattered th roughout t he enti re karyoplasm 
as small masses. T hese results suggest that DNase I is present at 
various levels in the euchromatin area within the nuclei of epidermal 
ce lls, and that after UVB irradiation the distribution of DNase I 
changes along with that of DNA. 
53. Mechanism of Piroxicam-Induced Photosensitivity . I. E. 
KOCHEVAR, J . L. LAMMA*, D. J. MCAULIFFE, M. RODE, A. F. HOOD*, 
AND W. L. MORISON*, Depts. of Dermatology, Massachusetts Gen-
eral Hospi tal and Havard Medical School, Boston, MA, and * Johns 
Hopkins University Medical Institutions, Baltimore, MD. 
P iroxicam, a nonstero idal ant i-inflammatory drug, in some patients 
causes photosensitivity t hat usually occurs within a few days of begin-
ning the medication. This t ime course suggests a phototoxic reaction. 
The phototox ic potential for piroxicam was tested in normal volunteers 
afte r oral ingestion, in guinea pi gs afte r i.p. administration, and in an 
in vitro lymphoblastoid assay. Piroxicam did not produce phototoxicity 
in any of these models in combination wit h UVB , UVA, or visible 
radiation. We next used lymphocytes in vitro to assay the phototoxicity 
of piroxicam and four of its metaboli tes: 5' -hydroxypiroxicam, N-
methyl saccha rin , saccharin, and l. ,l -dioxo-2-methyl-4-hydroxy-2H -
1,2-benzothiazine (DBZT). UVA exposures were between 1 and 40 J/ 
cm 2. DBZT, a metabolite not usually detected in humans, was found to 
be phototox ic as measured by t he decrease in t he abi lity of cells to 
incorporate 3H-thymidine afte r stimulation with PHA. A 50% decrease 
in ce ll viab ili ty occurred at 0.3 J/cm2 UVA and 0.5 mM DBZT. All 
others tested were negative up to 40 J jcm2 • The same compounds plus 
a precursor to DBZT, l ,l -dioxo-2-methyl-3-carboxy-4-hydroxy-2H-1,2-
benzothiazine (BZT), were tested for their ability to photosensitize 
membrane damage by measuring hemolysis of red blood cells. Only 
BZT and DBZT (both 0.9 mM) caused photohemolys is (50% lysis at 
9.6 ,Jjcm2 UVA for BZT; 4.2 J /cm' for DBZT). 
These results are consistent with a mechanism whereby piroxicam 
photose nsit ivity is due to a metabolite preferentially formed in affected 
patients. This would be a new and unique mechanism of drug photo-
sensit ivity. 
54. Efficacy of Sunscreens Against Squamous Cell Carcinomas 
(SCC) in Hairless Mice. ISA AC WILLIS, J ULIA N MENTER, AND 
MICHAEL FISHER, Dept. of Medicine/Dermatology, Morehouse 
School of Medicine, Atlanta, GA. 
In an effort to determine to what extent sunscreens can prevent t he 
development of skin cancer, we applied Homosalate, Pabanol, Copper-
tone 6, Coppertone 8, and Coppertone 15 (2 ~tl /cm2 ) to 2 cm2 sites on 
the backs of SK-l hairless mice. In one set of experiments, groups of 
10 mice were chronically irradiated starting with D = 9 J/cm2 solar 
simulating radiation (290-400 nm ), with incremental increases every 
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10 irradiation days for 10- 14 weeks (Regimen 1). A second set was 
irradiated in a similar manner, with D0 = 20 J jcm2 (Regimen II) . Daily 
observations continued t hrough three months post-irradiation revealed 
the following resu lts: Regimen I mice exhibited benign hyperplasia 
which later regressed. No tumors were observed either immediately or 
3 months post- irradiation (appropriate non-sunscreen cont rols pro-
duced tumors in roughly 80% of the mice at the end of irradiation, and 
in virtually all the mice 3 months post-irradiation) . Regimen II mice 
showed no tumors at the end of irradiat ion, but 20% of the homosalate 
mice and 40% of the pabanol mice developed tumors or papillomas 3 
months post- irradiation. These results indicate that sunscreens can 
retard, but not completely prevent sec in a dose-dependent manner. 
55. Mediators of Chemically Induced Skin Irritation. E . PATRICK 
AND A BURKHALTER, Dept. of P harmacology, University of Califor-
nia, San Francisco, CA. 
Studies describing components of inflammatory skin responses to 
six chemicals suggested that all chemicals do not produce irritation by 
the same mechanism. We have conducted studies comparing t he me-
diators of responses to three of the irritants previously studied. 
Female ICR mice 9- 12 weeks of age were treated with agents known 
to block t he effect of putat ive mediators and 5 mg methyl salicylate, 2 
mg ethyl phenylpropiolate (EPP), or 0.05 mg croton oil was applied to 
one ear. Responses were quantified by measurement of ear t hickness 
with a micrometer before application of the irritants and t hroughout 
the course of the responses. Response of treated and control groups 
was compared by t-test; a p-value of <0.05 was considered significant. 
Indomethacin (1 mg/kg), an inhibitor of prostaglandin synthesis, 
reduced methyl salicylate and EPP responses and delayed the devel -
opment of t he croton oil response. Aprotinin, an inhibitor of kinin 
synthesis, significantly reduced responses to a ll three irri tants. Pre-
t reatment with 10 units cobra venom factor (CVF) depleted serum 
complement and reduced the EPP response. P retreatment with 60 11g/ 
kg mechloret hamine reduced white blood cells by 75 % and reduced 
responses to croton oil and EPP but had no effect on the methyl 
sa licylate response. Histamine antagonists cimetidine (1 mg/kg) and 
mepyramine maleate (1.5 mg/kg) significantly suppressed the response 
of EPP. The EPP response was also suppressed by methysergide 
maleate (1.5 mg/kg) , an antagonist of 5 hydroxyt ryptamine. Anti -
histamines, methysergide, and CVF did not alter methyl salicylate and 
croton oil responses. 
These results demonstrate differences in the mediators of irritant 
inflammation produced by these chemicals and confirm that chemicals 
produce irritant skin inflammation by multiple mechanisms. 
56. Quantification of UV-B Dose Related Increase in Human 
Skin Blood Flow by Laser Dopple r Velocimetry. ANTONY R. 
YOUNG , RICHARD H. GUY, AND HOWARD l. MAIBACH, Institute of 
Dermatology, London, U.K., and School of Pharmacy and Dept. of 
Dermatology, School of Medicine, University of California, San 
Francisco, CA. 
Threshold skin sensitivity to ultraviolet radiation (UVR) is usually 
assessed visually in terms of the minimal erythema dose (MED). 
Intensity of response can be similarly assessed but with resul tant 
subjective semi-quantitative data. Blood fl ow measurements with laser 
Doppler (LD) techniques allow object ive measurements to be made. 
The mid-backs of human volunteers, with skin types ranging from I to 
VI, were exposed to a J2 incremental series of doses of UV-B (280-320 
nm). Erythema was visually assessed 24 hours post-exposure and LD 
measurements of blood flow were made. The LD response offered no 
advantage when compared with the visual grading of a barely detectable 
erythema but enabled objective quantification of the vascular response. 
Irrespective of skin type, regression analyses showed a significant (p < 
0.05) linear increase of blood flow with log dose over one order of 
magni tude. The photoprotective effect of melanin was quantitatively 
demonstrated to be of the order of a factor of 10 from the "right-
shifted" dose-response curves obtaiued from pigmented skins. These 
studies show t hat LD techniques are an excellent non-invasive ap-
proach to the quantification of VVR induced changes of skin blood 
flow and t he assessment of factors that may modify this response. 
57. Characterization of Photosensitizing Effects by Topical 
Delivery of Alpha-Terthienyl and UVA. W. M. RAM PONE, J. L. 
MCCULLOUGH , G. D. WEINSTEIN , G. H . N. TOWERst, AND M. W. 
BERNS*, Depts. of Dermatology and * Surgery, University of Califor-
nia at Irvine, Irvine, CA, and t Dept. of Botany, University of British 
Columbia, Vancouver, British Columbia, Canada. 
April1985 
Drugs now used for photochemotherapy are weak photosens~t~zers 
(tars), carcinogenic (psoralens) or produce prolonged photosensitiVIty 
(hematoporphyrin derivat ive (HPD) ). a -Terthienyl (a-T), a ph ototoxic 
thiopene compou nd isolated from marigolds (Tagetes species), affects 
cell membra nes and does not appear to induce cytogenetic damage. 
This study was undertaken to investigate topical delivery of a-T and 
characterize its cutaneous phototoxicity in combination with long wave 
ult raviolet (UV A) in comparison with locally (intradermal) adminis-
tered a-T. 
Percutaneous penetration (PC) of .1% and 1% a-T in a 2% Azone 
gel vehicle was studied in guinea pig skin in uitro an~ quantitated by 
UV fluorescence microscopy. Dose-dependent PC of epidermiS, ad-
nexae a nd superficial dermis was demonstrated in uitro. 0.1 % and 1% 
a-T i~ this same vehicle was applied topically in uiuo and irradiated 
with 30 Jjcm 2 UVA at intervals of 10 min-24h. Maximum sensitization 
was achieved with irradiation 1h following drug application. The clin-
ical response was dose-dependent consisting of erythema, edema, crust-
ing, erosion , a nd inhibit ion of hair growth and was observed 72h to 7d 
post-irradiation. Histopathologic changes paralleled macroscopic 
changes. a-T was also injected intradermally (5-500JJ.g) and after 3h 
sites were irrad iated with UVA (30 J/cm2). A comparable dose-depen-
dent response was observed. These results indicate that low-dose topical 
a-T in a non-irritating vehicle can rapidly produce cutaneous photo-
sensitization. T opical a-T /UV A may provide a selective and safer 
alte rnative approach for the photochemotherapy of psorias is and other 
cutaneous diseases. 
58_ Antigen-Specific Suppressor T Cells (Ts) Induced by Preir-
radiation of Photosensitizing Site to UVB_ MASAHIRO TAKI-
GAWA, YOSHIKI TOKURA, MIZUHO YAMADA, AND YOSH IKI MI-
YACHI* Depts. of Dermatology, Hamamatsu Univers ity School of Medici~e, Hamamatsu, a nd * Faculty of Medicine, Kyoto University, 
Kyoto, Japan. . . . . . . We have reported that preirrad1at10n of the photosensitizmg Site (ca 
5 cm2) with UVB (400 mJ /cm2) renders mice unresponsive to a pho-
tochallenge reaction. The present study showed the generatiOn of Ts 
specific for contact photosensitivity (CPS) to TCSA m the spleens of 
these unresponsive mice. Male BALB/c mice received UVB on. the 
abdomen on day -2, and photosensitized with TCSA + black hght 
(BL) at the same site on days 0 and 1. On day 5 spleen cells (SC; 108) 
from these mice were transferred to naive syngeneic mice that were 
subsequently photosensitized wit h TCS~ + BL. Some SC were treated 
with monoclonal <vThy-1.2 + C. All m1ce were photochallenged w1th 
TCSA + BL 5 days after t he transfer. The ear swelling reaction at 24 
hr was suppressed in mice t hat received untreated SC indicating t he 
generation of Ts in SC. The post-proliferative response of draining 
lymph nodes (LN) was suppressed in Ts-rec~ived mice while c~tra.n sfer 
of photosensitized LN cells and Ts mto na1ve m1ce d1d not mh1b1 t a 
photochallenge reaction. Ts seemed to block the afferent limb of CPS. 
Antigen-specificity of Ts was shown by the failure to suppress. the 
development of either CPS to other photoallergens or contact sensitiv-
ity to TCSA. Mice were photosensitized with T CSA + BL on days 0 
and 1 whi le receiving i.v. supernatant (0.3 ml/ mouse) from freeze-
thawed SC and thymus cells from the unresponsive mice on days 0 to 
5. Suppression of a photochallenge reaction in these mice indicated the 
presence of suppress ive fnctor(s) in the sup. It was concluded t?at 
UVB -induced aberrant homeostasis of the skin caused a suppression 
of immune system that was associated with the generation of Ts and 
that such Ts inhibited CPS by liberating suppressive factor(s). 
59_ The Natural History of Contact Photosensitivity in 
BALB/c Mice- W. R. BROWN, G. M. SHIVJI , AND C. A. RAMSAY, 
Dept. of Medicine (Dermatology) , University of Toronto, Toronto, 
Ontario, Canada. 
In t his study we examined the course and duration of contact 
photosensitivity (CPS) to tetrachlorsalicylanilide (TCSA) in BALB/c 
mice. Groups of 5 or more mice were photosensitized by applyi ng 50 11l 
of 1% TCSA in acetone to clipped dorsal sk in followed by 1.7 Jjcm2 of 
UVA on 2 consecutive days. The UVA source consisted of 2 GE 
F20Tl2BL UVA fluorescent lamps filtered by 3 mm of glass. Mice were 
challenged 1 week later with 10 11l of 0.5 % TCSA in acetone on the 
ears followed by 1.7 J /cm2 of UVA and the increase in ear thickness 
was measured after 24 hours. Challenge was performed at different 
times between 4 days and 9 weeks after sensit ization. The challenge 
procedure in non sensit ized animals produced an increase in ear thick-
ness of 1.75 ± 0.89 (S.D.) x 10- 3 em. Ear thickness had increased by 4 
days after sensitization (3.4 ± 2.7 X 10-3 em) and reached a peak at 7 
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days (16.5 ± 5.2 X 10- 3 ern). The peak response persisted for a furth er 
7 days and then there was a gradual decline back to cont rol levels at 7 
weeks and beyond. The 9 week group of mice received a second 
sensitization. Challenge in th is group one week later revealed a defin ite 
increase in ear thickness (9.6 ± 2. 7 X 10- 3 ern). 
These results show that CPS in BALB/c mice wanes with t ime but 
in our study it persisted much longer than the 16 days previously 
reported, (Takigawa, M. & Miyachi , Y. (1982) J. Invest. Derm 79, 108). 
The lack of response in mice first challenged 9 weeks after sensitization 
was not the result of complete tolerance because a second sensitization 
produced an increase in ear thickness on second challenge. 
60. UVB/PUVA Induced Suppression of Human Natural Killer 
Activity Is Recovered by Superoxide Dismutase and/or lnter-
leukin 2 In Vitro. KEN-ICHI TODA, YOSHIKI MIYACHI , AND SADAO 
IMAMURA, Dept. of Dermatology, Faculty of Medicine, Kyoto Uni-
versity, Kyoto, Japan. 
Recent reports on ult raviolet (UV) induced suppression of natural 
killer (NK) activity in vitro prompted us to examine the effects of 
superoxide dis mutase (SOD) a nd/ or in terleukin 2 (IL2) on this suppres-
sion. The peripheral blood mononuclear cells (PBMC) from healt hy 
adults were separated by Ficoll -Hypaque gradient centrifugation and 
suspended in RPMI 1640 containing 10% fetal calf serum (FCS) at a 
concentration of 5 X 106/ ml. 2 ml of t his suspension with or without 
SOD (300, lOOOIU/ml) amd/or IL2 (100IU/ml) were irradiated wit h 1 
to 30 mJ/cm2 of UVB (280-320 nm) or 0.1 to 5 J /c rn2 of UVA in t he 
presence or absence of 8- methoxypsoralen (8 MOP, 0.1 11g/ ml) at room 
temperature. After incubation at 37"C with 5% C02 for 4 hrs, ce lls 
were washed and resuspended in RPM! 1640 containing 10% FCS at a 
concentration of 2 x 106/ ml and used as effector ce lls. Non irradiated 
PBMC were used as controls. The NK activity was determined by 6-
hr 5'Cr release assay, in which the K562 cells were used as ta rget cells 
at the effector/ target ratio 20: 1. UVB/PUVA but not UVA radiation 
resulted in a dose dependent suppression of NK activity. Both SOD 
and IL2 were found to restore this suppressed NK activity. The addjtion 
of IL2 recovered the suppression more effectively than that of SOD. 
Combination treatment of UVB/PUVA irradiated PBMC with IL2 and 
SOD resu lted in remarkable augmentation of t he suppressed NK activ-
ity. These results suggest that administration of SOD and/or IL2 to 
the patient during phototherapy may be useful for restoring the sup-
pressed NK activ ity, which is sometimes observed as adverse effects in 
the course of phototherapy. 
61. The Effect of Photochemotherapy (PUVA) on the Devel-
opment of Passive Cutaneous Anaphylaxis (PCA) . RYOICHI 
KAMIDE, KIYOSHI YOKOI , AND SHUNICHI SAWADA, Dept. of Der-
matology, Jikei University School of Medicine, Tokyo, Japan. 
The effectiveness of PUV A in treating solar urticaria and mastocy-
tosis has been reported, though t he mode of action has not been 
clarified. In this study, we investigated the effect of PUVA on mast 
cell function, using rat PCA. 8-methoxypsoralen was app lied to the 
depilated backs of Wister strain female rats, and t hey were then 
irradiated with 0.5 to 2 J /cm2 of long-wave ultraviolet (UVA). As a 
contro l, half of t he back was kept covered. Two hours, 2 days, and 5 
days after PUV A treatment, PCA was elicited by intradermal injection 
of murine monoclonal antidinit rophenol (DNP) ant ibody, and subse-
quent intravenous injection of DNP-bovine serum albumin (BSA) 
mixed with 1251-BSA in Evans blue dye solution. The magnitude of the 
PCA was measured by t he exudation of 1251-BSA in the antibody 
injected sites. Skin specimens were obtained from those sites and their 
radioactivity was counted in a gam ma-counter. For comparison, com-
pound 48/80 and 5- hydroxytryptamine (5-HT) were also injected in-
tradermally. The vascular permeability changes induced by PCA and 
compound 48/80 were significant ly suppressed in the PUV A-treated 
side at day 2. In cont rast., PUV A djd not alte r t he vascular permeability 
changes induced by int radermal injection of 5-HT. These results sug-
gest that t he PUVA induced suppression of mast cell degranulation 
may be involved in t he the rapeutic effect of PUVA. 
62 _ Persistent Light Reaction in Experimental Animal Model. 
YOSHIO KATSUMURA, JUNKO TANAKA, SH INOBU KATO, TOSHIAKI 
KOBAYASHI , AND TAKEO MITSUI , Laboratory of Safety Evaluation, 
Shiseido Laboratories, Yokohama, Japan. 
Persistent light reactions (PLR) due to photosensitizers have fre-
quent ly been reported. 
During the study of photoallergenicity of chemicals in guinea pigs, 
similar phenomena to those in humans were observed: 1) t he animals 
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photo-induced with chemicals reacted to long wave length ultraviolet 
light (UV -A) in the absence of test materials at the challenge stage. 2) 
The sens itiv ity of animals to UV-A persisted as long as one year. 3) 
The minimum erythema doses of animals in treated group was less 
compared with t hose in control group. 
Further investigation indicated that main factors influence t he elic-
itation of PLR were the amount of Freund's Complete Adjuvant used 
to enhance the alle rgic response in animals, and UV -A dose. Based on 
t hese findings, we have established a PLR model in guinea pigs with 
high frequency. 
63. Differential Effects of UV Radiation on Contact and De-
layed Hypersensitivity Reactions to TNCB in the Mouse. 
MARGARET L. KRIPKE AND WARWICK L. MOIUSON, Dept. of Im-
munolo gy, Un ivers ity of Texas System Cancer Center, Houston, TX, 
and Laboratory of Physical and Chemical Carcinogenesis, NCr-
F rederic k Cancer Research Faci li ty, Frederick, MD. 
Following epicutaneous sensitization of mice with trinitrochloroben-
zene (TNCB), a delayed immune reaction can be elicited either by 
painting TNCB on the ears, in the classical contact hypersensitivity 
(CHS) reaction, or by injecting TNP-conjugated syngeneic spleen cells 
(TNP-SC) s.c. in to t he ears or the footpads. Subcutaneous injection of 
TNP-conjugated splenic adherent cells (TNP-SAC) also induces a 
de layed response t hat can be elicited by both procedures. Although 
t hese reactions are assumed to be equivalent and in terchangeable, we 
find that they are affected differently by UV radiation. A single expo-
sure of mice to UVB radiation from FS40 sunlamps at a dose of 49k J/ 
m2 suppressed the immune response to TNCB applied subsequently to 
unexposed sk in. This was true whether the response was elicited by 
painting.TNCB or by injecting TNP-SC into unexposed ears. However, 
immun ization of the UV -irradiated mice with TNP-SAC obtained from 
normal syngeneic donors restored the response to TNP-SC, but did 
not restore the response elicited by painting TNCB on th~ ears. The 
response of UV - irrad iated mice to TNCB also could not be restored by 
s .c. immunization with TNP-conjugated normal epidermal cells. This 
indicates that the inabili ty of TNP-SAC to induce CHS in UV-irradi-
ated m ice was not due to the absence of an appropriate epidermal 
carrier antigen. T hese studies indicate that t he immune reactions 
elicited by injec tion of TNP-SC and by painting of TNCB are not 
equiva lent and t hat they are affected in different ways by UV irradia-
t ion. 
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Franz, R. Cope, and J . M. Hanifin, Portland, OR, Seattle, WA, and 
Nutley, NJ . 
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M. Buys, Chicago, IL. 
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J . DiGiovanna, and G. Peck, Bethesda, MD. 
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lomas. S. Haskin , M. Okamoto, K. Fukuyama, and W. L. Epstein , 
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Thomas G. Connelly, and Lawrence M. Sichel, Ann Arbor, MI. 
Immune Function in Alopecia Areata (AA) Patien ts Applying 3% 
Topical Minoxidil. M. K. Hordinsky, M. M. Wiegrefe, E. Sevenich, 
H. Hallgren, and A. H. Filipovich, Minneapolis, MN. 
Coagulase Negative Staphylococci on Skin. Masami Ikeda and Jiro 
Arata, Kochi, Japan. 
Cell Phenotyping with Monoclonal Antibodies in Alopecia Areata. 
Brian V. Jegasothy and John 0. Barton, Philadelphia, PA. 
Improvement in Glucose Tolerance and Insulin Sensitivity During 
Etretinate Therapy for Psoriasis. Sewon Kang, Aaron I. Vinik, John 
J. Voorhees, and Charles N . E ll is, Ann Arbor, MI. 
Staphylococcus epidermis (S. epi) Adhesion to Established Cultured 
Cells Is Inhibited by Fibronectin (FN) . Takeshi Kawashima, Takeo 
Kato, Yasuaki Tokuda, and Michiaki Miyano, Tokyo, Japan. 
Blood Flow in Psoriatic Skin Lesions: T he Effect of Treatment. Amy 
Khan, Lawrence M, Schall , Ethel Tur, Howard I. Maibach, and 
Richard H . Guy, San Francisco, CA. 
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Effect of Anthralin on Cutaneous Glu tathione. Timothy Kingston, 
Michael J. Connor, a nd Nicholas J . Lowe, Los Angeles, CA. 
Evidence Again t Membrane Bound Lipid Droplets in Human Seba-
ceous Glands. Neil Kitson and J . K. Pollak, Vancouver, Canada, and 
Sydney, Australia. 
Quantification of Langerhans Cells (LC) in Inflamed and Non-inflamed 
Kertoacanthoma (KA) and Squamous Cell Carcinoma (SCC). R. 
Korenberg, N . Penneys, M. Nadji, and A. Kowalczyk, Miami, FL. 
Intercellular Complement C3 Binding in Normal Skin. S. A. Krasny, 
V. Kumar, N. Tarfare, E. H. Beutner, and T. P. Chorzelski , Buffalo, 
NY, and Wa rsaw, Poland. 
Thyroid Antibodies Are More Prevalent in Patients With Cutaneous 
Lupus Erythematosus. K. B. Kulick, and J. P. Callen, Buffalo, NY, 
and Louisville, KY. 
Effects of Zinc on Epidermal Cell Migration In Vitro. M. Lally, P. A. 
Hebda, P.M. Mertz, and W. H. Eaglstein , Pittsburgh, PA. 
Application of Mathematical Statistical Regression Analysis Improves 
and Extends Interpretation of Dermatologic and Dermatopathologic 
Parameters. W. Clark Lambert and Philip Cohen, Newark, NJ . 
Ultrastructural Localization of Hyaluronic Acid (HA) in Pseudoxan-
thoma Elasticum (PXE) Skin. M. Lebwohl , 0. Lovelace, M. Palaia, 
M. Longas, and R. Fleischmajer, New York, NY. 
The Role of Skin Surface Lipid Peroxide in Seborrheic Dermatitis. 
Itsu ro Matsuo, Kazuhiro Yoshino, Kohtaro Hayakawa, Akira Ozawa, 
and Muneo Ohkido, Isehara, Japan . 
Loss of Nuclear RNP Antigens in Skin Cance rs. Sachiko Miyagawa, 
Toshie Okuchi, and Kuniki Sakamoto, Nara, Japan. 
Cutaneous Inflammatory Vascular Disease (TVD) in Sjogren 's Syn-
drome: Association with Nervous System Complications. Rodolfo 
Molina, Thomas T. Provost, and Elaine L. Alexander, Baltimore, 
MD. 
The Effect of Androgen and Castration upon the Sebaceous Glands: 
An Ultrastructural Study. Masaak i Morohashi , Shozo Takahashi, 
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John E. Olerud and Jackie R. Rickenbach, Seattle, WA. 
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Growth and Metabolic Studies on Fibroblasts Derived from the Retic-
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ade lphia, PA. 
Dilute Povidone- Iodine Solutions Inhibit Human Fibroblast Growth. 
L. Pratt, A. K. Balin, and D. M. Carter, New York, NY. 
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LA. 
Effects of S kin Temperatures on Selective Vascular Damage Caused 
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OR, and Nutley, NJ. 
Myogenic Dominance in Postocclusive Cutaneous Hyperemia. Jona-
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